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EXECUTIVE  SUMMARY 


OBJECTIVE 

The  main  objective  of  the  Atmospheric  Propagation  Analysis  (APA)  is  the  optimum 
selection  of  the  “best”  thermal-imaging  system  for  the  Photonics  Mast  System.  This 
program  is  part  of  the  much  broader  Photonics  Mast  Program  Trade-Off  Analysis.  The 
APA  program  is  funded  under  the  Photonics  Mast  Program  by  Program  Executive  Officer 
—  PMO  401.  The  objective  of  this  report  is  to  quantify  the  atmospheric  effects  via  atmos¬ 
pheric  transmittance  measurements  in  the  3-  to  5-micron  and  8-  to  14-micron  wavelength 
regions.  Since  atmospheric  transmittance  in  these  two  wavebands  can  have  a  dramatic 
effect  on  overall  thermal-imaging  system  performance,  the  atmospheric  transmittance 
measurements  were  to  occur  under  as  many  different  and  varied  atmospheric  conditions 
as  possible  over  a  typical  periscope-imaging  environment,  for  example,  over  1-  to  3-kilo- 
meter  optical  pathlengths  and  with  sensor  heights  of  6  inches  to  3  feet  off  the  surface  of 
the  ocean.  In  this  manner,  it  was  hoped  that  the  aerosol  effects  close  to  the  surface  of  the 
water  could  be  inferred  and  quantified  from  the  resulting  atmospheric  transmittance 
measurements.  The  resulting  detectors  could  then  be  band  optimized,  which  is  not  being 
extensively  performed.  A  secondary  objective  is  to  qualify  the  differences  in  image  qual¬ 
ity  resulting  from  the  two  different  classes  of  FLIR  systems:  Staring  Focal  Plan  Arrays 
(SFPA)  and  Standard  Parallel/Serial  Scanning  Arrays.  To  meet  these  overall  program 
objectives,  the  APA  program  was  divided  into  three  experiments  to  be  performed  simulta¬ 
neously: 

1.  The  objective  of  Experiment  1  —  the  measurement  of  atmospheric  transmittance  — 
is  to  quantify  the  atmospheric  propagation  losses  (and  infer  the  amount  and  type 
of  aerosol  effects)  throughout  the  entire  2.5-  to  14.5-micron  infrared  waveband. 
This  is  accomplished  using  two  large  1000°C  blackbody  sources  and  a  calibrated 
infrared  spectroradiometer.  The  atmospheric  transmittance  measurements  were 
performed  under  varied  atmospheric  conditions  over  typical  periscope-imaging  ge¬ 
ometries,  for  example,  with  sensor  heights  of  0  to  3  meters. 

2.  The  objective  of  Experiment  2  —  the  thermal-imaging  system  measurement  of 
Minimum  Resolvable  Temperature  Difference  (MRT)  —  is  to  qualify  the  resulting 
image  quality  differences  that  result  from  side-by-side  MRT  measurements  of  a  3- 
to  5-micron  SFPA  and  an  8-  to  14-micron  scanning  SPRITE  detector  array  over  the 
same  atmospheric  path  as  the  atmospheric  transmittance  measurements.  This  re¬ 
lates  the  atmospheric  transmittance  measurements  to  realtime  thermal  imagery 
and  allows  qualitative  analysis  of  image  degradation  through  losses  in  the  atmos¬ 
phere.  This  also  allows  analysis  of  how  the  image  quality  differs  under  varied 
atmospheric  conditions  in  the  two  thermal-imaging  systems.  A  secondary  objective 
of  this  experiment  is  to  quantitatively  perform  MRT  measurements  in  the  field 
over  a  typical  periscope-imaging  path.  This  experiment  was  performed  using  two 
standard,  off-the-shelf,  commercial  thermal-imaging  systems  and  a  4-foot  by  8-foot 
blackbody  water  tank. 


3.  The  objective  of  Experiment  3  —  the  weather  station  measurements  —  is  to  meas¬ 
ure  and  record  various  meterological  parameters  on-site  as  the  transmittance  data 
from  Experiment  1  and  the  MRT  data  from  Experiment  2  are  being  collected. 
Two  12-foot  high,  stand-alone,  fixed  weather  stations  are  utilized  to  record  pres¬ 
sure,  temperature,  relative  humidity,  wind  speed,  and  wind  direction,  at  S-minute 
intervals,  24  hours  a  day.  Sea  surface  temperatures  and  air  surface  temperatures 
are  also  recorded.  Local  radiosonde  data  are  also  obtained  from  sources  that  are 
included  in  the  Naval  Oceanography  Command’s  Summary  of  Synoptic  Meterologi¬ 
cal  Observations  (SSMO)  database.  The  goals  of  Experiment  3  are  the  following: 
(1)  to  collect  accurate  radiosonde  data  for  input  to  LOWTRAN  codes  for  direct 
comparison  and  validation  of  the  predictions  of  atmospheric  transmittance  versus 
those  measured  in  Experiment  1  and  (2)  to  analyze  this  resulting  database  and 
possibly  derive  bulk  atmospheric  and  aerosol  effects  correlations  with  that  of  the 
actual  atmospheric  transmittance  measurements. 

RESULTS 

Given  the  funding  and  time  constraints  of  the  Photonics  Mast  Program,  only  two  APA 
deployments  were  performed.  The  first  APA  deployment  was  performed  in  February 
1992  at  the  Naval  Air  Station  in  Adak,  Alaska.  This  site  was  chosen  from  the  APA  Test 
Criterion  Analysis  to  exhibit  cold  and  arid  atmospheric  effects  (>50°  latitude  operational 
area  test  site),  which  included  cold,  clear,  low  and  high  wind  speeds,  as  well  as  cold, 
rough,  snow,  sleet,  and  rain  conditions.  During  the  two-week  deployment,  rough  weather 
conditions  were  not  encountered.  Review  of  the  data  does  show  that  APA  data  were 
collected  under  cold,  arid,  and  snow  conditions,  but  wind  speeds  were  seldom  greater 
than  12  knots.  The  second  APA  deployment  was  performed  in  September  1992  at  the 
Naval  Air  Station  in  Pensacola,  Florida.  This  site  was  also  chosen  from  the  APA  Test  Site 
Criterion  Analysis  to  exhibit  hot  and  humid  atmospheric  effects.  During  the  two-week 
deployment,  temperature  in  excess  of  23°C  and  relative  humidities  in  excess  of  87%  were 
frequently  encountered.  The  atmospheric  conditions  encountered  during  these  two  APA 
deployments  represented  the  extremes  of  possible  atmospheric  conditions  that  are  ex¬ 
pected  to  influence  thermal-imaging  performance  the  most,  for  example,  very  low 
precipitable  water  content  (2  to  5  mm/km)  and  very  high  precipitable  water  content  (20  to 
25  mm/km).  It  was  unfortunate,  however,  that  the  APA  data  were  not  collected  with  high 
aerosol  content  and  other  atmospheric  obscurants.  The  results  of  the  APA  experients  and 
analysis  are  summarized  below. 

Experiment  1  Results:  The  APA  transmittance  runs  from  Adak  were  fairly  flat 
across  both  wavebands,  with  only  minor  fluctuations.  The  APA  transmittance  val¬ 
ues  for  the  Pensacola  runs,  however,  were  not  flat  across  the  two  wavebands. 
There  were  many  fluctuations  across  both  wavebands.  The  two  locations  showed 
noticeable  differences  in  the  beginning  and  ending  of  a  waveband.  Most  of  these 
wavelength  shifts  can  be  explained  by  inferring  differences  in  the  atmospheric 
constituent  absorber  amounts  for  the  two  vastly  different  locations;  however,  the 
amount  and  levels  of  this  “banding”  is  surprising. 


APA  Adak  Experiment  1  Results:  Under  the  atmospheric  condition  of  very  low 
precipitable  water  content  (2.7  to  4.7  mm/km)  and  under  various  forms  of  cold 
precipitation  (rain,  light  snow,  and  heavy  snow),  the  atmospheric  transmittance  in 
the  3-  to  5-micron  and  8-  to  14-micron  wavebands  is  very  high  (above  90%)  and 
there  is  no  appreciable  difference  in  atmospheric  transmittance  between  the  two 
bands.  For  example,  on  a  clear  day  (precipitable  water  content  =  4.7  mm/km)  in 
Adak  on  20  February  1992,  the  average  transmittance  over  the  3.479-  to  3.995-mi¬ 
cron  waveband  is  94%.  At  4.612  microns,  the  atmospheric  transmittance  is  83%, 
and  over  the  8.969-  to  11.498-micron  waveband  the  average  atmospheric  transmit¬ 
tance  is  92%.  For  the  case  of  a  light  snowfall  on  23  February  1992,  the  transmit¬ 
tance  values  decrease  slightly  when  compared  to  those  of  a  clear  day,  but  the 
difference  in  average  atmospheric  transmittance  values  between  the  two  wave¬ 
bands  stays  relatively  the  same.  For  the  light  snowfall,  the  average  transmittance 
over  the  3.479-  to  3.995-micron  waveband  drops  to  75%,  4.612  microns  drops  to 
69%,  and  the  8.969-  to  11.498-micron  waveband  drops  to  70%.  Under  the  atmos¬ 
pheric  and  meterological  conditions  encountered  in  Adak,  one  waveband  did  not 
have  a  higher  average  atmospheric  transmittance  than  the  other.  It  should  be 
noted  that  during  the  heavy  snow  data  run  (Tran  6508),  the  transmittance  values 
dropped  to  12%  in  the  “white-out”  condition,  but  with  a  visibility  of  6  feet,  the 
transmittance  values  were  70%. 

APA. Pensacola  Experiment  1  Results:  Under  the  atmospheric  conditions  of  very 
high  precipitable  water  content  (18.4  to  23.3  mm/km),  the  atmospheric  transmit¬ 
tance  in  the  3-  to  5-micron  waveband  is  25%  to  30%  higher  than  the  8-  to  14-mi¬ 
cron  waveband.  For  example,  on  the  day  of  the  highest  precipitable  water  content 
(23.3  mm/km),  22  September  1992,  the  average  transmittance  over  the  3.016-  to 
3.247-micron  waveband  is  36%.  For  the  3.479-  to  3.621-micron  waveband,  the 
average  transmittance  increases  to  85%.  The  transmittance  continues  to  rise  over 
the  3.639-  to  3.994-micron  waveband  to  90%.  At  4.612  microns,  the  transmit¬ 
tance  falls  to  67%.  Over  the  8.969-  to  9.601-micron  waveband,  the  average  trans¬ 
mittance  decreases  to  60%  and  continues  to  drop  to  59%  over  the  9.659-  to 
12.01-micron  waveband. 

Experiment  2  Results:  The  atmospheric  path  MRT  measurements  and  image  qual¬ 
ity  results  followed  the  same  trends  as  the  transmittance  measurements.  As  the 
atmospheric  transmittance  decreased,  the  MRTs  increased  and  the  image  quality 
degraded.  The  image  quality  results  also  indicate  that  by  taking  into  account  the 
difference  in  field-of-views  and  magnifications  of  the  two  tested  FUR  systems,  the 
shot  noise  seems  to  be  present  in  both  FUR  systems.  On  the  whole,  the  noise 
levels  in  the  8-  to  14-micron  FUR  systems  are  higher.  The  results  of  the  MRT 
measurements  performed  over  these  APA  atmospheric  paths  using  the  APA  black- 
body  tank  did  not  work  as  well  as  was  anticipated.  Sun-loading  problems  in  both 
Adak  and  Pensacola  lead  to  gradients  across  the  tank;  these  gradients  were  as  large 
as  the  delta  Ts  that  were  being  measured.  Although  much  was  learned  in  this 


experiment,  the  image  quality  analysis  proved  more  useful  than  the  MRT  measure¬ 
ments. 

Experiment  3  Results:  A  complete  meterological  database  for  both  APA  test  sites 
was  compiled  and  is  provided  in  the  appendices  of  this  report.  When  compared  to 
the  actual  measured  atmospheric  transmittance  values,  the  results  of  the  validation 
of  the  LOWTRAN  code  predictions  of  atmospheric  transmittance  were  not  encour¬ 
aging.  In  the  APA  test  in  Adak,  the  LOWTRAN  7  -  No  Aerosol  Model  showed 
good  agreement  with  only  a  2.9%  difference.  For  the  Pensacola  data,  however,  the 
LOWTRAN  7  predictions  differed  by  as  much  as  20%  to  30%. 

RECOMMENDATIONS 

Given  the  two  extremes  in  precipitable  water  content  that  occurred  during  these  two 
APA  deployments,  the  following  conclusions  can  be  drawn:  (1)  For  very  low  precipitable 
water  content  (2.7  to  4.7  mm/km)  atmospheric  conditions,  which  are  typically  encoun¬ 
tered  in  the  winter  at  latitudes  greater  than  40  °N,  the  atmospheric  transmittance  in  both 
wavebands  is  very  high  (in  excess  of  90%),  and  thus,  there  is  no  appreciable  difference  in 
atmospheric  transmittance;  (2)  For  very  high  precipitable  water  content  (18.4  to  23.3 
mm/km)  atmospheric  conditions,  which  are  typical  of  the  South  Pacific,  the  atmospheric 
transmittance  in  the  3-  to  5-micron  waveband  can  be  as  much  as  25%  to  30%  higher  than 
in  the  8-  to  14-micron  waveband.  Submarines  typically  operate  in  both  of  these  areas,  as 
well  as  areas  that  have  precipitable  water  content  values  between  the  two  extremes.  The 
APA  data  support  the  recommendation  that  a  high-performing,  3-  to  5-micron  SFPA  FUR 
system  may  be  the  “best”  choice  FUR  system  for  the  Photonics  Mast  System. 

The  APA  analysis  also  shows  that  there  is  much  fluctuation  of  transmittance  inside 
each  of  the  two  wavebands  under  consideration.  This  fluctuation  may  be  very  important 
to  the  manufacturing  of  the  Photonics  Mast  when  performing  the  FUR  system  trade-off 
analysis.  Although  it  is  not  commonly  performed  in  the  commercial  FUR  market,  some 
tailoring  of  the  detector’s  wavelength  response  inside  these  bands  may  —  according  to  the 
APA  data  —  yield  better  resulting  performance  than  running  with  no  filtering.  By  de¬ 
creasing  the  wavelength  bandwidth,  overall  detectivity  of  the  detector  will  go  up.  By 
employing  discrete  band  filters  and  correct  doping  of  the  infrared  detector,  a  slight  in¬ 
crease  in  performance  may  be  possible.  This  analysis  should  be  kept  in  mind  throughout 
the  selection  of  the  “best”  detector. 
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1.0  INTRODUCTION 


1.1  OBJECTIVE 

1.1.1  Atmospheric  Propagation  Analysis 

The  Atmospheric  Propagation  Analysis  (APA)  Program  is  funded  under  the  Photonics 
Mast  Program  by  Program  Executive  Officer,  Submarine  Combat  and  Weapons  Systems 
Group  PMO  401.  The  objective  of  the  APA  program  is  the  optimum  selection  of  a  FLIR 
system  that  meets  all  of  the  required  performance  requirements  of  the  Photonics  Mast 
System.  Since  atmospheric  propagation  in  these  two  different  wavebands  has  a  dramatic 
effect  on  the  overall  FLIR  system  performance  in  the  field,  this  analysis  will  quantify  the 
atmospheric  propagation  losses  in  these  two  infrared  wavebands.  The  objective  of  this 
analysis  is  to 

a.  Quantify  the  atmospheric  propagation  losses  throughout  the  entire  infrared 
spectrum,  given  the  special  atmospherics  of  imaging  through  typical  submarine 
periscope-imaging  geometries  and  conditions,  for  example,  by  imaging  through 
the  first  3  meters  (0-  to  3-meter  sensor  heights)  off  the  surface  of  the  ocean. 

b.  Predict  the  relative  performance  differences  for  the  3-  to  5-micron  SFPAs  and 
those  of  the  more  common  8-  to  14-micron  scanning  arrays  by  the  analysis  of 
the  above  transmittance  data,  by  the  analysis  of  side-by-side  Minimum 
Resolvable  Temperature  (MRT)  measurements  of  these  FUR  systems  during 
this  atmospheric  testing,  and  finally  by  organizing  and  coordinating  this  data 
with  collected  meteorological  data. 

c.  Validate  LOWTRAN  6  and  LOWTRAN  7  predictions  of  transmittance  for  the 
conditions  encountered  during  the  actual  measurements. 

d.  Incorporate  these  conclusions  into  the  Photonics  Mast  Program’s  Procurement 
cycle. 

1.1.2  Background 

Thermal-imaging  systems  have  been  incorporated  into  submarine  periscope  systems 
since  the  mid-seventies.  The  next  generation  U.S.  Navy  periscope  system  will  be  the  non¬ 
hull  penetrating  “Photonics  Mast”  system,  which  will  incorporate  a  thermal-imaging  sys¬ 
tem  in  its  suite  of  sensors.  To  date,  a  24-hour  surveillance  capability  for  submarine 
periscopes  has  been  restricted  to  forward-looking  infrared  (FLIR)  sensors  that  operate  in 
the  8-  to  12-micron  wavelength  (long  wave)  region.  This  restriction  was  an  artifact  of  the 
FUR  technologies  of  the  time  as  related  to  the  system  performance  requirements.  Histori¬ 
cally,  restrictions  in  FLIR  performance  in  the  submarine  periscope-imaging  environment 
have  been  dominated  by  degradations  that  occur  largely  due  to  atmospheric  transmit¬ 
tance,  aperture  size,  detector  design,  and  sensitivity.  The  latter  three  characteristics  are 
inherent  in  any  FLIR  system  design  and  can  be  easily  predicted.  Degradation  due  to  the 
intervening  atmosphere  is  a  much  more  difficult  phenomenon  to  gauge  and  to  optimize, 


1 


given  the  number  and  dynamics  of  different  atmospheric  conditions  encountered,  espe¬ 
cially  at  the  ocean  surface. 

1.1.3  FLIR  Performance  at  the  Air-Water  Interface 

Extensive  data  have  been  taken  in  this  harsh  environment  on  the  operation  and  per¬ 
formance  achieved  with  8-  to  12-micron  FUR  systems  operating  along  typical  submarine 
periscope-imaging  geometries.  Quite  often  the  resulting  imagery  is  severely  degraded.  The 
image  degradation  usually  manifests  itself  as  reduced  resolution  imagery-through-  target 
contrast  reduction;  for  example,  degradation  is  one  of  reduced  resolution  and  sensitivity. 
Recent  advances  in  3-  to  5-micron  staring-focal  plane  arrays  (SFPA)  and  other  3-  to 
5-micron  detector  arrays  have  produced  (middle  wave)  FUR  systems  with  performance 
that  exceeds  the  performance  of  the  current  long-wave,  parallel-,  and  serial-parallel¬ 
scanning  FUR  systems.  Laboratory  measurements  have  shown  that  better  than  an  order 
of  magnitude  improvement  in  system  minimum-resolvable-temperature  difference  (MRT) 
and  system  noise-equivalent-temperature  difference  (NEAT)  is  achievable  in  3-  to 
5-micron  SFPAs  over  our  best  8-  to  12-micron  scanning  FUR  systems  (both  with 
comparable  optics). 

Another  advantage  of  3-  to  5-micron  SFPAs  over  8-  to  12-micron  scanning  arrays  is 
their  optimized  form-fit  considerations  for  the  physical  geometries  and  size  constraints 
special  to  submarine  periscopes.  The  integration  of  a  3-  to  5-micron  SFPA  into  a  subma¬ 
rine  periscope  is  very  desirable  due  to  this  enhanced  sensor  performance,  and  to  the  fact 
that  the  same  resolution  as  the  8-  to  14-micron  FUR  can  be  achieved  with  half  the  aper¬ 
ture  size.  All  these  facts  suggest  that  the  3-  to  5-micron  SFPA  FUR  is  now  the  best  system 
to  incorporate  into  the  Photonics  Mast  System;  however,  one  very  important  consideration 
has  yet  to  be  fully  addressed:  the  intervening  atmosphere.  Unlike  the  long-wave  FUR 
system,  the  3-  to  5-micron  FUR  systems  have  not  been  extensively  tested  in  both  opera¬ 
tion  and  performance  achieved  over  typical  submarine-imaging  geometries  and  environ¬ 
ments.  Atmospheric  propagation  in  the  3-  to  5-micron  waveband  over  typical 
submarine-imaging  geometries  is  still  largely  unknown  and  must  be  studied  before  this 
final  step  is  taken. 


2.0  TECHNICAL  APPROACH 

2.1  HISTORICAL  PERSPECTIVE 

Severe  image  degradation  has  been  encountered  in  the  past  with  8-  to  14-micron  FUR 
systems.  Recent  advances  in  the  3-  to  5-micron  staring  focal  plane  arrays  enhanced  with 
Platinum-Silicide  Schottky  Barrier  design  have  produced  FUR  systems  that  exceed  the 
performance  of  the  current  parallel  and  serial-parallel  scanning  FUR  systems  in  the  labo¬ 
ratory.  The  integration  of  a  3-  to  5-micron  SFPA  into  a  submarine  periscope  is  very 
desirable  due  to  this  enhanced  sensor  performance,  and  the  fact  that  the  same  resolution 
as  the  8-  to  14-micron  FUR  can  be  achieved  with  half  of  the  aperture  size.  Recent 
advances  in  the  fabrication  of  high  system  sensitivity  and  high  resolution  (256  x  256  pixel 
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and  512  x  640  pixel)  staring-  and  scanning-focal  plane  arrays  have  re-opened  the 
longstanding  system  trade-off  analysis  of  employing  an  8-  to  12-micron  FLiR  system  ver¬ 
sus  a  3-  to  5-micron  FUR  system  in  submarine  periscope-imaging  environments.  Perform¬ 
ance  of  an  8-  to  12-micron  FUR  system  in  the  submarine  periscope-imaging  environment 
is  known  and  documented,  but  that  of  a  3-  to  5-micron  FUR  system  in  this  environment  is 
relatively  unknown.  Many  of  these  new  high  performing  detector  arrays  operate  in  3-  to 
5-micron,  8-  to  12-micron  wavelength  regions,  or  both,  so  the  common  response  to  this 
problem  is  why  not  use  both  bands.  Physical  size  constraints,  overall  system  stealth  and 
observability  are  the  primary  issues  against  the  dual-band  FUR  solution.  Another  prob¬ 
lem  with  the  dual-band  FUR  approach  is  that  a  dual-band  FUR  system  often  requires  that 
one  of  the  two  bands  be  optimized  at  the  expense  of  the  other  band’s  performance. 
Experience  has  shown  that  optimum  performance  must  be  inherent  in  each  band  to  be 
fully  useful;  thus,  a  dual-band  FUR  system  is  not  the  best  approach  for  submarine 
periscope-imaging  environments.  Each  of  the  above  conditions  seem  to  support  the  idea 
that  a  3-  to  5-micron  FUR  system  would  now  be  the  best  choice  for  an  infrared  submarine 
periscope  system;  however,  atmospheric  propagation  in  the  3-  to  5-micron  waveband  over 
typical  submarine-imaging  geometries  is  still  largely  unknown,  and  the  question  of  how  it 
performs  must  be  answered  before  this  final  step  is  taken. 

At  present,  there  is  a  lack  of  published  papers  involving  actual  infrared,  atmospheric 
transmittance  measurements.  The  bulk  of  the  work  performed  in  this  area  has  been  done 
in  prediction  modelling  of  atmospheric  transmittance  in  the  infrared  wavebands.  The  two 
classical  works  involving  infrared  atmospheric  transmittance  measurements  are  published 
papers  by  Taylor  and  Yates  (reference  1)  and  Streete  (reference  2).  The  bulk  of  the  work 
performed  in  computer  modelling  of  atmospheric  transmittance  and  radiance  is  found  in 
the  multiple  versions  of  LOWTRAN  and  FASCODE  computer  codes  published  by 
Kneizys,  Shettle,  et  al.  (reference  3)  and  by  Clough,  Kneizys,  et  al.  (reference  4)  at  the 
Air  Force  Geophysics  Laboratory-Hanscom  Air  Force  Base,  Massachusetts.  The  differ¬ 
ences  between  these  two  computer  codes  is  in  the  spectral  resolution  of  the  lookup  tables. 
LOWTRAN  has  moderate  spectral  resolution,  for  example,  at  5-  to  10-wavenumber  incre¬ 
ments,  while  FASCODE  is  primarily  for  the  prediction  of  laser-line  atmospheric  transmit¬ 
tance  and  is  thus  to  subwavenumber  accuracies.  The  validation  and  extension  of  the 
LOWTRAN  codes  have  been  the  basis  of  many  papers  in  this  field.  References  5  to  12 
represent  just  a  few  works  that  attempt  to  validate  the  LOWTRAN  code  via  various 
methodologies.  These  works  are  based  on  analytical  techniques  and  comparison  with  ac¬ 
tual  radiance/transmittance  measurements.  References  5,  9,  10,  and  11  form  the  basis  of 
this  APA  LOWTRAN  Comparison  Analysis.  They  identify  the  problems  typical  with  this 
type  of  comparison  analysis.  The  APA  LOWTRAN  Comparison  Analysis  shows  both  the 
problems  that  occur  with  the  special  submarine  periscope-imaging  geometries  of  a 
near-horizontal  optical  path  close  to  the  ocean  surface  and  the  problems  associated  with 
the  layering  of  the  radiosonde  data  inputs.  The  goal  of  this  APA  analysis  will  be  the 
comparison  of  the  LOWTRAN  predicted  data,  given  the  atmospheric  and  meteorological 
conditions  which  occurred  during  the  APA  deployments,  with  that  of  the  APA  measured 
transmittance  values.  This  APA  comparison  analysis  of  these  specific  optical  paths  over 
these  close  to  the  ocean  surface  sensor  heights  may  be  the  first  of  its  kind. 
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2.2  GENERALIZED  ATMOSPHERIC  PROPAGATION  ANALYSIS  THEORY 


The  subject  of  atmospheric  optical  effects  was  revived  in  the  seventies  and  received 
considerable  attention  in  the  major  technical  journals  as  a  result  of  the  development  and 
practical  use  of  laser  systems.  Of  course,  this  subject  has  its  foundation  in  the  many 
works  published  after  the  second  world  war,  when  the  studies  were  primarily  to  account 
for  the  observed  visual  imagery  degradation  effects.  In  the  fifties,  fundamental  radiative 
transfer  theory  was  applied  to  the  infrared  wavebands.  With  works  like  Taylor  and  Yates 
(reference  1),  actual  measurements  of  atmospheric  transmission  in  the  infrared  were  per¬ 
formed;  and  subsequently,  atmospheric  models  could  be  developed  and  validated.  From 
basic  radiative  transfer  theory,  the  main  factors  that  degrade  the  performance  of  image¬ 
forming  systems  are  absorption,  scattering  by  particles,  and  the  effects  resulting  from 
atmospheric  turbulence. 

Figure  1  shows  an  overview  of  the  different  types  of  atmospheric  effects  that  combine 
to  influence  the  resulting  performance  of  image-forming  electro-optical  systems.  Each  of 
the  atmospheric  effects  has  its  foundation  in  one  or  more  of  the  three  factors  mentioned 
above.  These  factors  are  found  to  be  wavelength  dependent;  therefore,  investigation  into 
the  wavelength  regions  of  particular  concern  must  be  performed.  Each  of  these  factors 
will  be  addressed  in  detail  in  the  following  sections,  but  it  should  be  noted  that  it  is  the 
combination  of  these  factors  that  defines  the  intervening  atmosphere  and  the  correspond¬ 
ing  atmospheric  degradation  effects  in  the  resulting  imagery.  It  is  the  old  story,  that  you 
can  have  the  hottest  sensor  in  the  world,  but  if  you  cannot  see  through  the  intervening 
atmosphere,  then  you  really  have  not  accomplished  much. 

The  main  purpose  of  this  paper  is  to  summarize  the  relevant  aspects  of  the  radiative 
transfer  theory  that  describes  atmospheric  transmission  in  the  infrared  wavelength  regions 
and  to  identify  the  main  factors  that  degrade  the  performance  of  thermal-imaging  sys¬ 
tems.  Infrared  radiation  is  attenuated  as  it  passes  through  the  Earth’s  atmosphere.  This 
attenuation  process  is  composed  of  a  series  of  sub-processes,  such  as  molecular  absorp¬ 
tion  and  molecular  scattering  by  the  simple  atmospheric  gas  molecules,  absorption  and 
scattering  by  naturally  occurring  molecular  clusters  (for  example,  aerosols,  rain,  snow, 
and  fog  particles),  absorption  and  scattering  by  naturally  occurring  and  man-made  sus¬ 
pension  particles  (for  example,  smoke,  dust,  sand,  salt  particles,  smog,  and  haze),  the 
dynamics,  as  each  of  these  sub-processes  compete  with  each  other  at  all  the  local  sites, 
summed  up  through  the  entire  pathlength.  The  amount  and  effect  of  each  sub-process  at 
each  local  event  along  the  entire  path  are  often  much  too  difficult  to  determine.  Fortu¬ 
nately,  bulk  atmospheric  effects  quite  often  tend  to  force  some  of  these  sub-processes  to 
dominate  in  effect  and  form.  Fairly  accurate  descriptions  and  predictions  of  this  attenu¬ 
ation  process  over  distinct  pathlengths  can  then  be  determined.  The  special  imaging 
geometries  and  atmospherics  chosen  for  this  paper  only  compound  the  determination  of 
each  of  these  competing  sub-processes;  for  example,  at  the  air-ocean  interface  the 
dynamics  can  be  such  that  normal  descriptions  and  predictions  of  the  attenuation  process 
tend  not  to  be  precise. 
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Figure  1.  Infrared  atmospheric  radiative  transfer  effects. 


The  general  process  which  is  commonly  used  to  describe  how  radiant  flux  is  attenu¬ 
ated  by  its  passage  through  an  atmosphere  is  called  extinction  e.  The  transmittance  along 
any  particular  pathlength  can  be  expressed  as 

e-**  O) 

where  a  is  called  the  extinction  coefficient  and  x  is  the  pathlength.  As  discussed,  often  a 
number  of  the  sub-processes  described  above  contribute  to  this  overall  extinction  factor, 
so  that  a  is  usually  expressed  as 


a  =  oa  +  as  (2) 

where  oa  is  the  absorption  coefficient  and  describes  the  total  absorption  processes,  and  a, 
is  the  scattering  coefficient  that  describes  the  total  scattering  processes.  Both  oa  and  as  are 
wavelength  dependent,  given  that  they  are  very  dependent  on  the  particle  size  and  particle 
number  densities  found  to  occur  at  each  of  the  local  sites  all  along  the  pathlength  that 
serve  to  identify  which  of  the  above-mentioned  sub-processes  are  tending  to  dominate  at 
these  local  sites. 

The  above  equations  (1  and  2)  express  the  absorption  and  scattering  processes  in  the 
most  simplistic  manner.  The  actual  description  of  these  processes  requires  the  solution  of 
the  general  radiative  transfer  equation.  This  rather  complex  mathematical  equation  re¬ 
quires  some  assumptions  to  be  made  in  order  that  some  useful  solutions  can  be  found  and 
expressed.  The  derivation  of  this  equation,  with  many  of  its  solutions,  is  found  in  refer¬ 
ences  13  and  14.  We  shall  use  these  references,  complete  with  their  terminology  and  their 
same  simplifying  assumptions,  as  our  starting  point.  They  first  assume  a  scattering  case 
with  a  plane-parallel  and  homogeneously  layered  atmosphere  as  shown  in  figure  2.  With 
these  two  assumptions,  the  generalized  radiative  transfer  equation 
with  an  observer  at  z,  looking  upward)  can  be  expressed  as 

Lx(X,q,-ji,<p)  - 
* 

<ll 


where  I* 

*  spectral  radiance 

X 

*  wavelength 

9i 

=  optical  depth  from  any  point  Z\  to  the  top  of  the  atmosphere, 

7  =  oo 

<? 

=  optical  depth  from  an  observer  at  z<zu  so  q  > 

*  cos  9 

(following  figure  2 


d£ 


(3) 


7 


Figure  2.  Single  scattering  case:  plane-parallel 
and  homogeneously  layered  atmosphere. 


-  j5-  /  p(G)  Lx(X,  q',p,  <t>)  dQ  *  [1  -o>0(A)]  Lk  *  [A,T(z')J 

o  (4) 

+  “  P(©)  Ek(X,  0,  -n  o,  0O) 


with  Lx  *  [A,  T(z')\  «  Planck  function  at  z'  corresponding  to  q' 

T(z')  =  temperature  at  z' 

Ex{k,  0,  -p  o,  0O)  =  spectral  irradiance  as  a  result  of  the  sun  at  the  top  of  the 
atmosphere,  (g« 0),  from  the  direction  (0o,0o) 

A  singularity  occurs  for  horizontal  paths,  for  example,  for  0  *  90°  {ji «  0),  so  one 
must  change  the  coordinates,  such,  that  now  the  optical  path  is  reversed  and  values  for 
90°  -  0  and  the  singularity  go  away.  This  is  an  important  fact  because  many  of  the 
atmospheric  models  assume  this  same  initial  geometry  and  have  this  same  singularity. 
LOWTRAN  6  and  LOWTRAN  7  assume  this  geometry;  therefore,  this  singularity  can 
occur. 


2.2.1  Atmospheric  Constituents  and  Their  Concentrations 

In  the  infrared  wavebands,  molecular  absorption  is  an  ever  present  source  of  extinc¬ 
tion.  To  fully  understand  molecular  absorption,  one  must  first  understand  the  Earth’s 
atmospheric  constituents  present  in  this  absorption  process.  The  Earth’s  atmosphere  is 
often  broken  into  four  concentric  regions  that  are  a  function  of  distance  above  the  Earth’s 
surface,  but  they  are  more  often  characterized  by  the  variation  of  temperature  with  alti¬ 
tude.  These  regions  are  the  Troposphere ,  the  Stratosphere,  the  Mesosphere,  and  the  Thermo¬ 
sphere.  Hie  Troposphere,  which  normally  extends  from  0  to  7  miles  and  is  characterized 
by  a  decrease  in  temperature  with  altitude  at  approximately  2°C  per  thousand  feet,  is  also 
called  the  lower  atmosphere;  it  is  the  layer  that  is  analyzed  in  this  report.  The  other  layers 
must  also  be  addressed,  given  the  various  atmospheric  properties  that  affect  the  lower 
atmosphere.  The  effects  of  the  amount  of  water  vapor  present,  the  amount  of  broadening 
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of  the  molecular  absorption  bands  with  increasing  atmospheric  pressure,  and  the  dynam¬ 
ics  of  the  local  abundances  of  the  atmospheric  constituents  are  greatest  at  the  air-to-ocean 
interface  (at  sea  level)  and  their  influences  must  be  considered. 

The  gases  found  in  the  Earth’s  atmosphere  are  listed  in  table  1.  Most  of  these  gases 
are  commonly  called  permanent  constituents  of  the  atmosphere  since  their  relative  pro¬ 
portions  remain  approximately  constant  for  altitudes  from  0  to  50  miles.  The  amount  of 
the  variable  constituent  gases  varies  with  temperature,  altitude,  and  location.  One  of  the 
most  important  variable  constituents,  relevant  to  infrared  atmospheric  propagation,  is 
water  vapor.  Water  is  the  only  constituent  that  is  observed  in  more  than  one  physical 
state;  for  example,  it  occurs  as  a  solid  in  snow  and  ice  crystals;  as  a  liquid  in  rain,  fog, 
and  clouds;  as  a  vapor  in  the  atmosphere.  The  concentration  of  water  vapor  in  the  atmos¬ 
phere  is  very  dynamic,  but  in  its  worse  case,  it  may  have  a  percent  (%)  by  volume  figure 
of  2.0%  for  a  very  humid  atmosphere  at  sea  level,  and  this  figure  varies  drastically  with 
altitude  and  location.  In  table  1,  the  first  three  gases  (nitrogen,  oxygen,  and  argon)  do  not 
exhibit  any  infrared  absorption  bands;  however,  N2  and  O2  (the  most  abundant)  do  affect 
the  intensities  of  the  observed  absorption  bands  of  the  other  atmospheric  constituents 
through  Lorentz  broadening.  We  will  briefly  discuss  pressure  and  collision  broadening  of 
these  other  absorption  bands  in  a  later  section. 


Table  1.  Gases  found  in  Earth’s  atmosphere. 


Constituent 

Symbol 

Content  (%) 
by  volume  . 

Strong  Molecular  Absorption  band 
centered  on  wavelength  (micronsi 

Nitrogen 

n2 

78.088 

no  infrared 

Oxygen 

o2 

20.949 

no  infrared 

Argon 

Ar 

0.93 

no  infrared 

Carbon  Dioxide 

co2 

0.033 

2.7,  4.3,  11.4  -  20 

Neon 

Ne 

1.8  X  10*3 

no  infrared 

Helium 

He 

5.24  X  10*4 

no  infrared 

Methane 

CH4 

1.4  X  10*4 

3.31,  6.5,  7.6 

Krypton 

Kr 

1.14  X  10*4 

no  infrared 

Nitrous  Oxide 

N20 

5  X  10*« 

3.9,  4.05,  4.5,  7.7,  8.6,  17.1 

Carbon  Monoxide 

CO 

20  X  10*« 

2.3,  4.6 

Xenon 

Xe 

8.6  X  10*« 

no  infrared 

Hydrogen 

h2 

5  X  10*e 

no  infrared 

Ozone 

03 

variable 

4.8,  9.6,  14.2 

Water  Vapor 

h2o 

variable 

0.94,  1.1,  1.38,  1.87,  2.70,  3.2,  6.27 

As  shown  in  table  1,  the  average  amount  of  C02  by  volume  in  the  entire  atmosphere 
is  0.033%.  This  concentration  is  approximately  constant  over  time  and  altitude  (for  alti¬ 
tudes  above  300  feet  and  less  than  the  stratopause)  with  local  variations  commonly  meas¬ 
ured  to  be  less  than  10%  of  this  average  figure.  Given  this  slight  variation  of  C02 
concentration,  it  is  generally  assumed  that  the  average  concentration  figure  quoted  in  the 
above  table  is  a  constant  over  all  altitudes  above  300  feet.  For  altitudes  below  300  feet, 
the  concentration  of  C02  is  not  constant,  even  over  a  horizontal  path.  Many  phenomenon 
account  for  this  observed  variation  of  C02  close  to  the  earth’s  surface.  One  of  these 
phenomenon  is  the  burning  of  fossil  fuels,  which  has  given  rise  to  a  gradual  increase  of 
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this  concentration  by  about  0.7  to  1.0  ppm  per  year.  The  most  important  factor  that 
effects  the  concentration  amount  of  C02  is  a  biological  effect  and  it  occurs  in  the  biologi¬ 
cally  active  ground  layer.  The  biological  effect,  which  can  be  dramatic,  occurs  in  the  first 
few  hundred  feet  above  the  earth’s  surface;  it  is  the  variation  due  to  the  exchange  of  C02 
with  soil,  vegetation,  and  the  dissolving  rate  in  water.  For  these  first  two  cases,  for  exam¬ 
ple,  for  paths  over  ground  and  vegetation,  local  and  seasonal  fluctuations  of  C02  concen¬ 
trations  can  range  from  200  to  600  ppm.  For  the  APA  experiments,  a  method  to  collect 
the  distribution  of  C02  over  the  transmittance  path  was  sought,  but  unfortunately,  this 
instrumentation  was  not  affordable  so  it  was  not  measured.  From  reference  13,  the  aver¬ 
age  value  of  C02,  given  in  parts  per  million  by  volume,  is  320  ppm;  whereas,  the  value 
used  in  LOWTRAN  is  assumed  to  be  a  constant  at  330  ppm,  which  is  computed  assuming 
a  264  cm/atm  concentration  over  a  vertical  path  from  sea  level  (assuming  STP)  and  a 
33  cm/atm  concentration  over  a  horizontal  path  at  sea  level  (assuming  STP)  per  kilometer 
for  all  path  geometries.  This  assumption  by  LOWTRAN  may  be  the  source  of  some  of  its 
problems  predicting  transmittance  over  the  special  periscope  path  and  will  be  discussed  in 
more  detail  later  in  the  report. 

All  the  Noble  gases,  He,  Ne,  Ar,  Kr,  Xe,  and  Rn,  are  single-atom  molecules  and,  by 
definition,  are  symmetrical  molecules  that  produce  no  absorption  bands  in  the  infrared. 
They  do,  however,  by  their  mere  presence,  affect  the  intensities  of  the  other  atmospheric 
constituent’s  absorption  bands  through  Lorentz  broadening.  Fortunately,  this  effect  is 
minimal,  given  their  slight  abundances.  The  concentrations  of  these  Noble  gases  are  very 
uniform  throughout  the  atmosphere,  and  their  concentrations,  listed  in  table  1,  are 
thought  to  be  generally  valid  to  the  Stratopause. 

In  table  1,  the  next  three  atmospheric  gases  that  exhibit  strong  infrared  absorption 
are  methane,  nitrous  oxide,  and  carbon  monoxide.  The  concentrations  of  these  gases  are 
all  more  than  2  to  3  orders  of  magnitude  less  than  the  concentration  of  carbon  dioxide; 
however,  these  gases  do  have  strong  infrared  absorption  bands  and,  over  significantly 
long  paths,  they  can  influence  the  resulting  infrared  transmittance  over  a  long  (near 
ground  level)  horizontal  path.  Quite  often,  these  gases,  along  with  carbon  dioxide,  are 
called  the  “fixed  gases”  since  they  are  all  very  uniformly  mixed  from  the  ground  level 
vertically  up  through  the  tropopause.  Variations  to  this  assumed  constant  are  discussed 
below. 

The  volume  mixing  ratio  of  methane  CH»  is  approximately  1.6  ppm  at  ground  level 
(reference  15).  The  concentration  of  methane  for  altitudes  up  through  the  tropopause  is 
very  uniform  and  is  generally  considered  to  be  constant.  Above  the  tropopause,  the  con¬ 
centration  of  methane  decreases  rapidly  in  the  lower  stratosphere.  Local  perturbations  of 
this  volume  mixing  ratio  of  methane  have  been  observed  in  urban  and  rural  areas,  but 
open  ocean  areas  are  usually  very  clean  and  the  value  remains  constant.  LOWTRAN  uses 
1.6  ppm. 

The  volume  mixing  ratio  of  nitrous  oxide  N20  is  approximately  0.28  ppm  at  ground 
level.  Extensive  work  on  measuring  the  concentration  of  nitrous  oxide,  as  a  function  of 
altitude,  has  not  been  performed.  Goldman  et  al.  (reference  16)  estimates  that  the 
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concentration  of  nitrous  oxide  drops  to  0.14  ±  0.04  ppm  for  altitudes  between  4.5  and 
13.5  km.  LOWTRAN  uses  0.28  ppm. 

The  volume  mixing  ratio  of  carbon  monoxide  CO  is  approximately  0.075  ppm  at 
ground  level.  The  concentration  of  CO  for  altitudes  up  through  the  tropopause  is  very 
uniform  and  is  generally  taken  as  a  constant  in  many  models,  for  example,  as  in 
LOWTRAN  (reference  13).  For  altitudes  above  the  tropopause,  the  concentration  of  CO 
decreases  drastically  due  to  the  fact  that  it  is  oxidized  by  C02.  The  concentration  of  CO 
continues  to  decrease  until  one  reaches  the  upper  stratosphere.  At  this  point,  natural 
production  of  CO  begins  to  take  over  and  the  concentration  rises  up  through  the  meso¬ 
sphere.  The  natural  and  man-produced  variability  of  the  concentration  of  CO  along 
ground  paths  is  very  slight.  In  remote  rural  areas,  the  concentrations  of  CO  vary  from 
0.01  to  0.20  ppm;  whereas,  in  urban  areas  the  concentrations  of  CO  increases  from  0.4  to 
2.2  ppm.  LOWTRAN  uses  0.075  ppm. 

The  final  two  atmospheric  constituent  gases  listed  in  table  1,  ozone  03  and  water 
vapor  H20,  have  concentrations  that  are  highly  variable.  This  variability  is  a  function  of 
altitude,  season,  geographical  location,  and  atmospheric  condition.  Both  of  these  gases 
are  very  important  to  infrared  atmospheric  propagation  and  affect  atmospheric  transmit¬ 
tance  in  both  an  absorption  and  scattering  sense.  Atmospheric  propagation  effects  by 
ozone  are  more  important  for  optical  paths  that  involve  high  altitudes;  whereas,  atmos¬ 
pheric  propagation  effects  at  low  altitudes  (especially  along  horizontal  ground  level  paths) 
are  dominated  by  the  effects  caused  by  the  concentrations  of  water  vapor  and  carbon 
dioxide. 

In  the  atmosphere,  the  concentration  of  ozone  is  at  its  maximum  of  10.0  ppm  (refer¬ 
ence  15).  Interestingly  enough,  90%  of  all  atmospheric  ozone  is  concentrated  between 
10  to  30  km  in  altitude.  In  the  upper  atmosphere,  the  formation  of  ozone  is  through  the 
photochemical  dissociation  of  oxygen  caused  by  the  interaction  of  these  molecules  with 
radiation  at  wavelengths  less  than  250  nm.  The  dissociated  oxygen  atoms  then  rebond 
with  oxygen  molecules  to  form  ozone.  At  lower  altitudes  near  ground  level,  ozone  is 
continually  being  formed  and  destroyed.  Ozone  is  formed  from  the  photochemical  reduc¬ 
tion  of  atmospheric  pollutants;  at  the  same  time,  it  is  being  dissociated  by  ultraviolet 
radiation  between  200  and  290  nm.  Low  altitude  concentrations  of  ozone  vary  as  a  func¬ 
tion  of  atmospheric  motion  (#  collisions),  dust,  and  other  particles  that  interfere  with  the 
natural  process  of  formation  and  destruction  of  ozone.  Nature  seeks  establishment  of  an 
equilibrium  state  in  this  formation  and  destruction  process;  however,  should  an  imbalance 
occur  in  the  concentration  of  ozone  at  any  altitude,  time  is  required  to  restore  this  equilib¬ 
rium.  The  time,  which  can  be  momentary  or  lengthy,  has  been  studied  and  well  docu¬ 
mented.  For  altitudes  above  50  km,  this  time  is  on  the  order  of  a  few  minutes;  at  around 
30  km,  it’s  a  matter  of  a  few  days;  and  below  15  km,  it’s  a  matter  of  years.  This  explains 
the  current  duress  of  the  ozone  hole  above  Antarctica.  The  ozone  hole  occurs  there  at  a 
very  low  altitude  and  extends  to  very  high  altitudes.  Another  disturbing  fact  is  that  the 
ozone  concentration  inside  this  “hole”  is  still  increasing  rather  than  seeking  the  natural 
equilibrium  state.  LOWTRAN  uses  the  tabulated  values  (found  in  reference  17)  that  pro¬ 
vide  the  ozone  concentration  as  a  function  of  attitude  for  the  five  different  LOWTRAN 
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geographical  model  atmospheres:  the  TROPICAL  Model,  the  MIDLATITUDE  SUMMER 
Model,  the  MIDLATITUDE  WINTER  Model,  the  SUBARCTIC  SUMMER  Model,  and  the 
SUBARCTIC  WINTER  model.  LOWTRAN  6  includes  one  other  additional  geographical 
model,  which  is  the  1962  U.S.  Standard  Model;  LOWTRAN  7  includes  the  1976  U.S. 
Standard  Model. 

Water  vapor  is  the  most  variable  atmospheric  constituent  with  regards  to  concentra¬ 
tion.  The  presence  of  water  vapor  along  an  optical  path  has  the  most  dominant  effect  on 
the  resulting  atmospheric  transmittance,  especially  in  the  infrared  wavelength  bands.  Ref¬ 
erence  17  shows  the  values  of  the  density  of  water  vapor  concentration  for  each  of 
LOWTRAN’s  geographical  model  atmospheres.  This  concentration  varies  widely  with  alti¬ 
tude,  for  example,  from  approximately  15  g/meter3  at  ground  level  to  1.0E-09  g/m3  at  an 
altitude  of  100  km.  The  concentration  of  water  vapor  varies  between  these  LOWTRAN 
geographical  models  by  as  much  as  6%  to  1%  at  ground  level.  Water  is  the  only  atmos¬ 
pheric  constituent  to  occur  in  more  than  one  physical  state.  As  a  vapor  in  the  atmosphere, 
it  is  invisible  to  the  human  eye,  but  is  readily  detectable  by  most  infrared  systems.  Hy- 
grometry  is  the  branch  of  physics  involved  in  the  study  and  measurement  of  the  amount 
of  water  in  the  atmosphere.  This  is  the  most  relevant  branch  of  meteorology  that  begins  to 
define  (quantitatively)  bulk  atmospheric  conditions  by  measured  atmospheric  conditions. 
It  is  particularly  helpful,  in  the  study  of  atmospheric  transmittance  in  the  infrared,  to 
relate  observed  or  measured  atmospheric  transmittance  values  to  basic  atmospheric  pro¬ 
files  (measured,  for  example,  by  radiosonde)  such  as  water  vapor  content,  temperature, 
pressure,  wind  speed  and  direction,  as  functions  of  altitude. 

In  Hygrometry,  some  basic  definitions  serve  to  interrelate  some  of  the  more  important 
parameters;  for  example,  the  common  term  Relative  Humidity  is  defined  as  the  ratio  of  the 
amount  of  water  vapor  in  a  sample  of  air  to  the  amount  required  to  saturate  this  same 
sample  at  the  same  temperature.  The  term  saturated  applies  to  a  sample  of  air  that  holds 
the  maximum  possible  amount  of  water  vapor  and  the  Dew  Point  Temperature,  which  is  the 
temperature  of  this  sample  when  it  becomes  saturated.  Two  more  important  terms  in 
Hygrometry  are  Absolute  Humidity  and  Mixing  Ratio.  Absolute  Humidity  is  the  mass  of 
water  vapor  contained  in  a  unit  volume  of  air  (g/m3);  whereas,  Mixing  Ratio  is  the  mass 
of  water  vapor  per  unit  mass  of  dry  air  (g/kg1). 

One  of  the  most  important  interrelations  of  these  concepts  is  the  amount  of  water 
vapor  that  a  sample  of  air  can  hold.  This  amount  is  found  to  be  a  direct  function  of  the 
temperature  of  this  sample  of  air.  In  fact,  if  the  relative  humidity  and  the  temperature  are 
both  known,  then  the  absolute  humidity  can  be  calculated  (see  reference  18).  All  of  these 
interrelations  describe,  in  one  way  or  another,  the  amount  of  water  vapor  present  in  a 
sample  of  air.  Since  atmospheric  absorption  along  an  imaging  path  is  a  direct  function  of 
the  amount  of  absorbing  molecules  along  that  path,  a  parameter  that  describes  the 
amount  of  absorbing  water  vapor  particles  along  the  path  would  be  very  helpful.  This 
parameter  is  called  precipitable  water.  By  definition,  precipitable  water  content  is  a  measure 
of  the  depth  of  a  column  of  water  that  would  result  from  the  condensation  of  all  the  water 
vapor  in  a  column  of  air  centered  along  this  optical  path.  Precipitable  water  content 
is  usually  expressed  in  units  of  millimeters  per  kilometer  (mm/km).  Hudson 
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(reference  18)  provides  a  convenient  nomograph  (figure  3)  that  converts  values  of  rela¬ 
tive  or  absolute  humidity  to  precipitable  water  content.  In  reference  18,  if  the  temperature 
is  25°C  and  the  relative  humidity  is  60%,  then  the  absolute  humidity  is  13.7  g/m3.  The 
precipitable  water  content  is  then  13.7  mm/km;  therefore,  for  a  path  1-kilometer  long,  the 
total  precipitable  water  content  is  13.7  mm  and  for  a  10-kilometer  path,  the  precipitable 
water  content  is  13.7  mm.  Precipitable  water  content  (when  expressed  in  mm/km),  equals 
absolute  humidity  (when  expressed  in  g/m3)  for  a  path  length  of  1  kilometer.  Precipitable 
water  content  gives  us  an  excellent  measure  of  the  amount  of  water  vapor  along  an  optical 
path  and  serves  as  an  excellent  measure  of  the  different  types  of  atmospheres  that  were 
encountered  in  the  APA  Program.  One  final  note  that  should  be  included  here  is  that  one 
should  not  confuse  the  absorption  of  a  given  thickness  of  precipitable  water  with  the 
absorption  of  the  same  thickness  of  liquid  water.  The  average  transmittance  (over  the  3- 
to  14-micron  wavelength  region)  through  a  13.7  mm  water  path  is  approximately  0.1%; 
whereas,  the  average  transmittance,  over  the  same  wavelength  region  with  a  precipitable 
water  content  of  13.7  mm,  is  approximately  55%. 

In  a  similar  manner,  the  number  of  gas  molecules  encountered  along  an  optical  path 
would  also  be  a  very  helpful  concept  to  determine  the  exact  absorption  of  each  of  the 
infrared  absorbing  gases  listed  above.  This  concept  is  called  absorber  content  and  is  usu¬ 
ally  expressed  in  atmosphere  centimeters  (atm-cm).  This  parameter,  which  is  defined  in  a 
similar  manner  as  the  precipitable  water  content,  describes  an  equivalent  path  length  at 
Standard  Temperature  and  Pressure  (STP)  that  has  the  same  number  of  infrared  absorb¬ 
ing  molecules  as  does  that  found  along  the  optical  path.  This  parameter  is  usually 
expressed  as 


W  = 


(5) 


where 

w  is  the  absorber  content  in  cm-atm 
p  is  the  partial  pressure  of  the  absorbing  gas  in  cm 
x  is  the  length  of  the  optical  path  in  cm 
T  is  the  temperature  of  the  gas  in  °C. 

In  the  APA  Experiment,  there  was  not  a  method  to  measure  the  absorber  contents  of 
each  of  these  gases.  Given  the  vast  differences  in  the  atmospheric  and  meteorological 
conditions  that  were  encountered  in  the  APA  Deployments  and  the  corresponding  range 
of  the  resulting  measured  transmittance  versus  wavelength  values,  it  is  now  known  that  a 
method  to  measure  these  absorber  contents  would  be  very  valuable  to  this  analysis.  It  is 
very  possible  that  this  type  of  data  could  better  explain  some  of  our  results. 

The  previous  paragraphs  discussed  the  molecular  distribution  of  the  different  atmos¬ 
pheric  gases  and  their  resulting  effects  to  atmospheric  extinction.  On  a  macromolecule 
level,  a  similar  methodology  also  applies.  In  this  case,  the  panicle-size  number  density 
and  particle-size  distribution  are  the  key  parameters  in  determining  the  amount  of 
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Figure  3.  Nomograph  relating  absolute  and  relative  humidity  to  precipitable 
water  content  at  various  temperatures. 


scattering  that  leads  to  atmospheric  extinction.  These  distributions  vary  dramatically  in 
the  atmosphere,  both  geographically  and  temporally.  Accurate  measurements  of  these 
particles,  given  their  size  (from  1  to  1000  microns)  and  time  dynamics,  is  very  difficult  to 
make,  and  good  sources  of  this  type  of  data  are  very  rare.  References  19  to  21,  shown  in 
figures  4  to  6,  give  an  idea  of  the  complexity  of  this  problem.  Figure  4  gives  an  average 
particle-size  distribution  curve  for  a  continental  and  a  maritime-air  condition.  Figure  5 
shows  the  size  distribution  for  a  captured  volume  of  haze  and  fog.  Finally,  figure  6  shows 
an  example  of  a  complex  size  distribution  in  a  fair-weather  cumulus  cloud.  The  figures 
are  good  examples  of  the  extent  of  this  complex  subject.  They  do  not  show  the  dynamics 
of  these  types  of  measurements.  In  figure  5,  the  number  of  3-  to  5-micron  size  particles 
for  the  haze  case  is  nearly  double  that  of  their  number  for  the  fog  case;  also,  the  number 
in  the  3-  to  5-micron  sizes  are  300  to  400  times  their  number  in  the  8-  to  15-micron  size. 
This  is  just  one  case,  and  again,  it  does  not  show  the  time  variance  of  these  measure¬ 
ments.  With  the  variance  of  these  number  densities  and  size  distributions,  it  is  not  surpris¬ 
ing  that  there  are  such  differences  in  the  resulting  imagery  in  the  infrared  wavebands 
throughout  the  world.  From  simple  physics,  diffraction  (or  scattering)  dominates  when  the 
wavelength  of  light  that  interacts  with  the  particle  is  the  same  size  as  that  particle.  In 
these  curves,  it  is  apparent  that  the  infrared  wavebands  that  are  most  interesting  are 
exactly  the  same  size  as  the  particles  that  must  be  accounted  for  in  atmospheric  propaga¬ 
tion.  A  thorough  description  of  this  subject  with  accurate  measurements  would  allow  very 
accurate  calculations  of  atmospheric  transmittance  to  be  made,  but  as  mentioned,  accu¬ 
rate  measurements  of  these  distributions  are  very  rare. 
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Figure  4.  Particle-size  distribution 
for  continental  and  maritime  air. 
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Figure  5.  Particle-size  distribution 
measured  by  capture  for  a  haze 
and  a  fog. 


Figure  6.  Relative  size-distribution  of 
droplets  in  a  fair-weather  cumulus 
cloud. 
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2.2.2  Atmospheric  Absorption 

This  section  discusses  the  atmospheric  absorption  process.  From  equation  2  for  the 
extinction  coefficient  a ,  both  absorption  and  scattering  result  when  light  interacts  with 
matter.  Atmospheric  absorption  can  best  be  described  as  following  the  Bouguer-Lambert 
law;  for  example,  as  monochromatic  parallel  light  enters  an  absorbing  layer,  the  flux  at 
any  given  point  within  this  layer  is 


p  _ 


(6) 


where 

p  is  the  flux  remaining  after  the  beam  has  traversed  a  path  length  of  x 
centimeters 

p0  is  the  initial  flux  value  entering  the  layer 
a  is  the  absorption  coefficient  (cm-  ’)  of  this  layer. 

If  the  absorbing  layer  is  a  liquid  or  solid,  then  some  of  the  flux  will  be  lost  due  to 
reflection  at  the  surface.  Energy  is  conserved;  therefore,  the  above  absorption  law  is  valid 
for  only  points  internal  to  the  layer  and  does  not  include  the  amount  of  flux  lost  through 
reflection  at  the  surface.  Expanding  this  concept,  the  transmittance  through  this  layer  is 
described  as 

r'(A)  •  (7) 

*  o 

where  r'(X)  is  the  internal  spectral  transmittance  and  is  a  function  of  wavelength  X,  optical 
path  distance  jc,  and  the  absorption  coefficient  a. 

The  absorptance  of  this  layer  is  then  defined  to  be 


A(X)  =  1  -  t'(A)  «  1  -  e-°^x  (8) 

Actual  measurements  of  all  the  atmospheric  infrared  absorption  bands  have  been 
made  with  high  resolution  spectroradiometers.  Barker  and  Adel’s  work  (reference  22), 
figure  7,  provides  examples  of  high  resolution  spectra  of  water  vapor  and  carbon  dioxide. 
These  examples  show  many  closely  spaced  absorption  lines  that  varying  in  spacing  and 
amplitude.  Again,  the  exact  spacing  of  these  spectral  measurements  depends  on  the  reso¬ 
lution  of  the  spectroradiometer  used.  To  be  better  understood,  this  type  of  molecular 
absorption  band  requires  a  more  formal  solution  of  the  radiative  transfer  equation.  Quite 
often  a  simplifying  solution  is  used  as  a  starting  point;  for  example,  to  determine  a  meas¬ 
ured  target  radiance  with  a  spectroradiometer  with  a  given  spectral  width  Av,  f(v)  results. 
f(v)  is  represented  by 


r(v)  ■  -h  Lr(v) 


dv 


(9) 
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Figure  7.  High-resolution  spectra  of  water  vapor  and  carbon  dioxide. 

The  equation  (9)  is  an  approximation.  For  a  real  spectroradiometer,  the  equation  should 
be 

r»  *  T  J>W -«»*-’  (io) 

which  is  the  convolution  of  the  spectral  transmittance  with  the  normalized  spectral  slit 
function  £  of  the  instrument  with  the  center  of  the  interval  being  y. 

A  final  expression  for  the  atmospheric  transmittance  results  and  is  defined  to  be 


TAvAv  = 

f  e-i(y)  dv 

(ID 

J&V 

where  q(v)  = 

f  Ka(v,  z)  pdz 

*  path 

An  example  of  the  complexity  of  this  final  function  is  shown  in  figure  8  (refer¬ 
ence  23).  This  high  degree  of  structure  covers  a  region  of  only  0.025  microns.  It  often 
makes  sense  to  analytically  determine  atmospheric  transmittance  from  absorption  by  sin¬ 
gle  lines  and  combine  them  with  the  absorption  of  various  assumed  groupings  of  lines  or 
bands.  A  complete  description  of  this  analytical  derivation  of  atmospheric  absorption 
theories  is  shown  in  reference  14.  Total  absorption  data  provide  a  method  to  predict 
atmospheric  absorption  by  knowing  the  amounts  and  concentrations  of  absorbers  in  the 
atmosphere. 
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Wire  number 


Figure  8.  Atmospheric  transmittance  due  to  molecular 
absorption  through  a  10-km  horizontal  path  at  sea  level. 


For  C02,  strong  absorption  exists  in  the  2.7-micron  region,  the  4.3-micron  region,  and 
the  region  between  11.4  microns  and  20  microns.  Weaker  absorption  bands  are  present  at 

1.4  microns,  1.6  microns,  2.0  microns,  4.8  microns,  5.2  microns,  9.4  microns,  and 

10.4  microns. 

For  H20,  strong  absorptions  exists  in  the  6.27-micron,  2.70-,  and  1.87-micron  HzO 
bands.  The  absorption  in  the  2.70-micron  region  is  caused  by  two  absorptions  bands 
centered  at  2.73  microns  and  2.66  microns.  Minor  H20  absorption  bands  occur  at 
3.2  microns,  1.38  microns,  1.1  microns,  and  0.94  microns. 

For  N20,  strong  absorption  exists  in  the  3.9-micron,  4.05-micron,  7.7-micron, 

8.6- micron,  and  17.1-micron  regions.  Strong  absorption  occurs  at  the  2.3-micron  and 

4.6- micron  region  due  to  CO  bands;  at  3.31  microns,  6.5  microns,  and  7.6  microns, 
strong  absorption  occurs  due  to  CH*. 

2.2.3  Atmospheric  Scattering 

The  extinction  coefficient  a ,  represented  in  section  2.2,  includes  the  term  for  the 
effects  due  to  scattering  as.  Atmospheric  scattering  is  of  major  concern  in  the  visible 
portion  of  the  spectrum  where  it  is  usually  described  by  its  effect  on  visibility.  In  general, 
the  solution  to  the  radiative  transfer  equation  for  scattering  atmospheres  involves  very 
complex  mathematical  descriptions.  Various  simplifying  assumptions  and  boundary  con¬ 
ditions  are  quite  often  used  to  make  this  subject  more  understandable.  The  first  of  these 
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simplifying  approximations  is  to  assume  single  scattering.  This  assumption  often  leads  to 
accuracies  comparable  with  many  of  the  other  tools  used  in  atmospheric  prediction  such 
as  meteorological  data  inputs,  or  the  prediction  accuracies  of  the  LOWTRAN  code. 

Using  the  most  standard  solution  to  the  radiative  transfer  equation  that  was  derived  in 
section  2.2  (reference  14) 


?  da'  (12) 

Li(X,  <P)  <?-«-«>>/*  +  J  MX,  q',-M,  <p)  ~ 

<h 

This  equation  must  now  be  modified  to  include  the  spectroradiometer  field  of  view, 
since  the  amount  of  attenuation  due  to  scattering  of  a  collimated  light  beam  depends  upon 
the  receiver  field  of  view.  The  best  description  of  the  field  of  view  correction  is  covered  in 
reference  24,  experimental  predictions  of  the  amount  of  this  effect  on  various  radiometers 
are  covered  in  references  25  and  26.  This  report  shall  use  the  expression  derived  by 
Stewart  (reference  26);  for  example, 

%e  -  x  +  0.5(1  -t)(1  -e"*)  (13) 


where 

0  *  angular  diameter  of  radiometer  field  of  view  (in  radians) 

r#  =  transmittance  measured  at  a  particular  0  with  a  radiometer  having  a 

certain  field  of  view 

t  =  transmittance  of  unscattered  light. 


From  the  two  equations  (12  and  13),  scattering  is  usually  divided  into  three 
approaches  that  involve  the  exact  relationship  between  the  wavelength  of  the  light  being 
scattered  and  the  physical  size  of  the  particles  causing  the  scattering.  These  three 
approaches  are  the  following:  Rayleigh  scattering;  Mie  scattering,  and  nonselecii\>e  scattering. 


Rayleigh  scattering  dominates  when  the  wavelength  of  light  is  much  larger  than  the 
particle  size.  In  this  case,  the  volume  scattering  coefficient  for  Rayleigh  scattering  is  usu¬ 
ally  taken  as  (reference  27) 


a 


4rt2NV2'\  (n2  -  nj)2 

X4  J  (n2  +  2 nl)2 


(14) 


where 

N  «  number  of  particles  per  unit  volume  (cm*3) 

V  =  volume  of  scattering  particles  (cm3) 

X  *  wavelength  of  radiation  (cm) 

n0  =  refractive  index  of  medium  in  which  particles  are  suspended 

n  *  refractive  index  of  scattering  particles 
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For  spherical  water  droplets  in  air,  for  example,  n0  is  approximately  equal  to  1  and 
/iw*t er  is  approximately  equal  to  1.33  for  the  visible  and  near  infrared,  then  the  expression 
simplifies  to  the  more  common  Rayleigh  scattering  coefficient  of 

0.827AM3  ricx 

a  -  —p—  (15) 

where  A  is  the  cross-sectional  area  of  the  scattering  droplet.  It  should  be  noted  that  for 
this  expression  to  be  correct,  it  must  be  integrated  over  the  entire  range  of  A.  and  A. 

Mie  scattering  dominates  when  the  particle  size  is  approximately  equal  to  the  wave¬ 
length.  The  Mie  scattering  coefficient  is  usually  defined  as  an  area  scattering  coefficient 
rather  than  a  volume  scattering  coefficient,  resulting  in  a  rather  simple  relation.  Hie  Mie 
scattering  area  coefficient  (reference  28)  is  defined  as  the  ratio  of  the  area  of  the  inci¬ 
dent  wave  front  that  is  affected  by  the  particle  to  the  cross-sectional  area  of  the  particle 
itself.  The  form  of  this  relationship  (reference  28)  is  shown  in  figure  9.  As  can  be  seen 
from  the  figure,  a  strong  dependence  exists  between  scattering-area  coefficient  and  parti¬ 
cle-size  radius.  In  fact,  the  value  of  K  varies  between  0  and  4  and  asymptotically  ap¬ 
proaches  the  value  of  2  for  large  droplets.  If  one  now  assumes  perfect  spherical  particles 
(i.e.,  water  droplets),  then  this  area  scattering  coefficient  can  be  converted  to  the  scatter¬ 
ing  volume  coefficient  as 

a  •  NKjia2  (16) 


sac  PAMtann  •  c-  tr*/v> 


Figure  9.  Scattering-area  coefficient  versus 
size  parameter  for  spherical  water  droplets 
(radius  =  a),  index  of  refraction  (n  =  1.33). 

For  a  continuous  size  distribution  of  particles,  the  final  equation  becomes 


ax  *  it  J  N(a)  K(a,  n)  a2  da 
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where 


<Ji  m  scattering  coefficient  at  wavelength 

N(a)  =  number  of  particles  per  cubic  centimeter  in  the  interval  da 

K(a,n)  *  scattering  area  coefficient 

a  ■  radius  of  a  spherical  particle 

n  «  index  of  refraction  of  the  particle. 

Nonselective  scattering  dominates  when  the  particle  size  is  much  larger  than  the 
wavelength.  In  this  case,  large-particle  scattering  follows  a  combination  of  three  different 
processes:  (1)  the  light  is  reflected  from  the  surface  of  the  particle  with  no  penetration; 
(2)  the  light  passes  through  the  particle  with  and  without  reflections,  and  with  some 
amount  of  absorption;  (3)  the  light  is  diffracted  at  the  surface  of  the  particle.  Reference 
27  discusses  these  combined  effects  in  some  detail.  Their  results  show  that  for  particles 
larger  than  two  times  the  wavelength  of  the  light,  that  the  scattering-area  coefficient  be¬ 
comes  2.  This  follows  the  Mie  theory  results.  Generally,  for  a  <  20,  the  Mie  theory  is 
considered  to  be  valid,  but  for  a  >  20,  the  solution  of  K  ■  2  holds;  a  is  defined  as  the  size 
parameter  (=  2na!X). 

2.2.4  Infrared  Atmospheric  Absorption  and  Scattering 

In  the  last  two  sections,  the  generalized  theory  of  atmospheric  absorption  and  scatter¬ 
ing  was  discussed.  This  theory  must  not  be  tied  to  the  ultimate  goals  of  this  analysis,  for 
example,  to  determine  the  effects  of  the  atmospheric  extinction  processes  close  to  the 
ocean  surface.  The  data  collected  in  the  APA  experiments,  which  are  shown  in  section  3 
and  analyzed  in  section  4,  will  show  that  some  of  these  processes  tend  to  dominate  given 
specific  conditions  and  at  specific  wavelengths.  As  expected,  atmospheric  absorption  in 
absorption  bands,  designated  in  section  2.2.2,  tends  to  dominate  the  results;  for  example, 
inside  the  absorption  bands,  absorption  rather  than  scattering  dominates.  The  clear  day 
data  demonstrated  this.  On  the  APA  Adak  days  of  light-to-heavy  snow,  however,  the 
scattering  effects  begin  to  overlay  on  the  absorption  bands  and  this  effect  becomes  clearly 
visible.  All  in  all,  the  APA  data  tend  to  support  the  commonly  excepted  ideas  of  infrared 
atmospheric  propagation,  where  absorption  is  the  more  dominant  effect  in  all  conditions. 
The  scattering  effects  are,  however,  present  in  clouds,  fogs,  mists,  rain,  and  snow.  In  fact, 
the  APA  data  show  that  a  combination  of  these  effects  actually  results.  The  amount  of 
aerosol  effect  in  the  APA  data  was,  unfortunately,  not  clear.  The  only  method  known  to 
quantify  this  effect  is  by  comparing  the  measured  data  with  that  of  the  predictions  of 
LOWTRAN  for  no  aerosol  effect  present.  The  validity  of  this  comparison  technique  must 
be  questioned,  given  the  lack  of  validation  of  the  LOWTRAN  predictions,  which  will  be 
discussed  in  more  detail  below. 

2.3  FIELD  MEASUREMENTS  OF  ATMOSPHERIC  TRANSMITTANCE 

Reliable  measurements  of  atmospheric  transmittance  in  the  infrared  are  extremely 
rare.  In  fact,  the  rarity  of  this  type  of  data  was  the  reason  that  the  APA  program  was 
performed.  The  best  source  of  infrared  atmospheric  transmittance  measurements  is  still 
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those  performed  by  Taylor  and  Yates  (reference  1)  in  March  of  1957.  These 
measurements,  shown  in  figure  10,  were  performed  at  the  Naval  Research  Laboratory- 
Chesapeake  Bay  Annex.  These  infrared  transmittance  measurements,  which  covered  the 
0.5-  to  15-micron  wavelength  region,  were  measured  over  three  horizontal  paths  of  1000 
feet,  3.4  statute  miles,  and  10.1  statute  miles.  Taylor  and  Yates  (reference  1)  used  a 
60-inch  arc  searchlight  as  their  source  and  a  Perkin-Elmer  infrared  spectroradiometer  as 
their  measuring  device.  The  two  longer  paths  were  performed  over  the  Bay  with  sensor 
and  searchlight  heights  estimated  to  range  from  25  to  40  feet  off  the  surface  of  the  bay. 
Their  experiments  were  set  up  to  occur  over  a  wide  range  of  atmospheric  and  meteoro¬ 
logical  conditions.  The  three  resulting  sets  of  data  show  data  for  each  of  the  infrared 
wavebands  that  are  of  interest.  This  data  represented  a  starting  data  point  for  the  APA 
Experiment  1.  The  meteorological  conditions  that  occurred  for  curves  A,  B,  and  C  showed 
a  precipitable  water  content  of  3.8  mm/km,  2.6  mm/km,  and  3.2  mm/km  respectively;  for 
example,  conditions  of  relatively  low  water  content. 

The  goal  of  APA  Experiment  1  was  to  take  this  measured  data  as  a  starting  point,  and 
to  make  these  same  type  of  atmospheric  transmittance  measurements  in  the  two  infrared 
wavebands  closer  to  the  ocean  surface,  and  over  a  wider  range  of  atmospheric  and  mete¬ 
orological  conditions.  This  was  accomplished  in  APA  Experiment  1.  Data  were  collected 
with  sensor  and  source  heights  of  1  to  3  meters  off  of  the  surface  of  the  water,  under 
various  atmospheric  conditions.  The  APA  deploment  in  Adak,  Alaska,  encountered  low 
water  content  of  2.7  mm/km  to  4.7  mm/km  at  wind  speeds  from  1  to  12  knots.  Conditions 
encountered  were  clear,  light  snow,  moderate  snow,  and  heavy  snow  with  low  tempera¬ 
tures.  Wind  speeds  in  excess  of  12  knots  were  not  encountered;  thus,  transmittance  data 
with  high  aerosol  content  was  not  collected.  The  APA  experiment  at  Pensacola,  Florida 
encountered  the  opposite  case  as  the  Adak  deployment;  high  water  content  data  at  high 
temperatures  was  gathered.  In  Pensacola,  the  water  content  varied  from  18.4  to  23.3  mm/ 
km.  The  results  if  the  APA  experiments  are  discussed  in  section  4. 

2.4  COMPUTER  MODELING 

Atmospheric  degradation  is  currently  best  modelled  and  predicted  by  the  Air  Force 
Geophysical  Laboratory  LOWTRAN  Computer  Simulation  Program  (reference  3).  This 
program  predicts  atmospheric  transmittance  and  atmospheric  radiance  over  user-defined 
pathlengths.  This  was  developed  by  the  U.S.  Air  Force  to  predict  atmospheric  transmit¬ 
tance  losses  over  the  air-to-ground  and  air-to-air  geometries.  The  submarine-imaging  envi¬ 
ronment  is  quite  different.  The  wave  action,  wind  speed,  offshore  continental  and  onshore 
dynamics,  and  many  other  atmospheric  parameters  serve  to  generate  specific  and  dy¬ 
namic  aerosol  particle  distributions  in  both  particle  size  and  particle  density.  Attempts  to 
validate  LOWTRAN’ s  predictions,  in  this  specific  geometry  with  their  typical  aerosols, 
have  not  been  very  successful.  The  aerosol  models  incorporated  in  LOWTRAN  do  not 
seem  to  predict  the  actual  degradations  that  we  have  seen  in  the  imagery.  It  is  the  authors’ 
consensus  that  the  dynamics  of  the  generation  and  lingering  of  these  aerosol  particles 
have  yet  to  be  described  accurately.  These  aerosol  particles  vary  dynamically  in  both 
particle  size  distributions  and  particle  (size)  number  densities.  Measurements  of  these 
particles  show  typical  sizes  from  1.0-micron  particles  to  100-micron  particles.  These 
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Figure  10.  Atmospheric  transmission  spectra 


particles  can  reach  millimeter  diameters.  It  has  been  shown  in  the  past  that  these  specific 
particle  distributions  can  severely  effect  the  resulting  quality  of  the  FLJR  imagery.  Atmos¬ 
pheric  (aerosol  and  molecular)  scattering  and  absorption  are  the  two  phenomenon  that 
most  effect  this  image  degradation. 

Attempts  to  validate  the  predictions  of  the  LOWTRAN  code,  for  near  horizontal  paths 
close  to  the  ocean  surface,  has  been  the  subject  of  much  study  over  the  past  10  to 
15  years.  The  authors  work  in  (reference  5)  1987,  and  subsequent  works  by  Hughes  (ref¬ 
erences  9  and  12)  and  Wollenweber  (references  10  and  11),  represent  the  latest  attempts 
to  show  LOWTRAN  6  and  LOWTRAN  7’s  prediction  results  as  compared  with  actual 
transmittance  measurements.  Wollenweber’s  work  in  the  modification  of  the  LOWTRAN 
6  code  (reference  10),  by  finely  layering  the  radiosonde  inputs  and  the  correction  of  the 
singularity  in  LOWTRAN  which  occurs  at  elevation  angles  close  to  90°,  seems  to  be  the 
best  approach.  The  references  cited  above  detail  these  effects.  For  this  report,  Wollen¬ 
weber’s  modified  version  of  LOWTRAN  6  was  unavailable  for  comparison  with  the  APA 
transmittance  measurements;  however,  LOWTRAN  6  and  LOWTRAN  7  prediction  results 
are  compared  with  the  APA  transmittance  measurements,  and  these  results  are  shown  in 
section  4.  The  LOWTRAN  6  and  LOWTRAN  7  sources  were  PC  versions  of  LOWTRAN 
by  ONTAR  Corporation,  and  the  radiosonde  data  inputs  were  limited  to  the  normal  data 
collected  at  each  site  by  the  Naval  Oceanographic  Command  Detachment  (NOCD), 
Asheville,  North  Carolina.  It  should  be  noted  that  this  is  both  the  most  conservative  and 
the  worse  case  scenarios  for  LOWTRAN  validation,  yet  it  does  show  how  close  the 
LOWTRAN  versions  can  predict  atmospheric  transmittance,  given  the  two  vastly  different 
APA  deployment  areas,  and  resulting  atmospheric  conditions. 

It  should  be  noted  from  references  9  and  11,  that  there  are  problems  with  LOWTRAN 
at  elevation  angles  close  to  90®.  The  ONTAR  Corporation  versions  of  LOWTRAN  used  in 
this  paper  do  not  correct  for  this  singularity  error.  Our  sensor  and  source  geometries  for 
the  APA  Experiment  were  such  that  we  were  always  about  89.9°  in  elevation  angle.  This 
was  done  to  perform  the  experiment  as  close  to  the  ocean  surface  as  possible.  This  means 
that  although  the  LOWTRAN  results  will  be  incorrect,  it  will  show  the  LOWTRAN  results 
one  would  get  from  the  current  published  versions.  Comparing  these  results  with  the  APA 
transmittance  data  will  show  how  close  LOWTRAN  can  get,  but  the  analysis  of  the 
amount  of  aerosol  encountered  will  include  this  significant  error. 

2.5  APA  TECHNICAL  APPROACH 

2.5.1  Test  Site  Criterion  Analysis 

Developing  the  test  site  criteria  was,  perhaps,  the  most  important  task  of  this  analysis. 
It  was  necessary  to  develop  atmospheric  condition  requirements  based  on  historical  prob¬ 
lems  with  IR  periscope  imagery,  the  conditions  encountered  in  actual  submarine  opera¬ 
tional  areas,  the  requirements  derived  from  the  Photonics  Mast  Program’s  Mission 
Effectiveness  Analysis,  and  the  established  atmospheric  database  at  Naval  Oceanography 
Command  Detachment  (NOCD),  Asheville.  The  goal  was  to  select  the  best  test  sites,  due 
to  the  inability  of  performing  the  measurements  in  the  desired  operational  areas.  The  data 
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acquired  from  NOCD  was  the  Summary  of  Synoptic  Meteorological  Observations 
(SSMO).  The  data  represents  an  accumulation  of  over  100  years  of  atmospheric  data  for 
a  given  area  compiled  to  give  monthly  averages.  The  strength  of  the  SSMO  database  is  its 
size  and  longevity.  This  data  includes  wind  speed  and  direction,  cloud  amount,  visibility, 
ceiling  heights,  relative  humidity,  temperature,  air-sea  temperature  differences  and  wave 
height.  The  SSMO  data  is  provided  in  tabular  form  and  represents  a  collection  of  actual 
measured  atmospheric  data,  as  well  as,  a  summary  of  statistical  outcomes.  Frequency  of 
occurrences  are  provided  in  percentages,  by  month.  Nineteen  information  tables  are  pro¬ 
vided  per  area.  For  the  APA  test  site  criteria  analysis,  eight  of  the  tables  were  chosen  for 
this  analysis.  As  shown  in  figure  11,  bulk  weather  is  represented  in  table  1;  wind  speed 
and  direction  in  tables  3,  9,  and  18;  visibility  in  tables  8  and  9;  relative  humidity  in 
table  13;  temperature  in  table  15;  air-sea  temperature  difference  in  table  17;  and  positive 
wave  heights  in  table  18. 

Using  the  software  program  (Microsoft  EXCEL)  on  the  extracted  data,  a  series  of 
comparison  programs  were  developed  to  operate  on  the  database.  The  comparison  opera¬ 
tion  starts  with  a  program  that  computes  and  records  the  error  value,  which  is  the  relative 
difference  between  the  test  area  worksheet  values  and  that  of  an  operational  area  (fig¬ 
ure  12).  A  second  program  then  computes  an  average  of  these  deltas  per  table,  and  this 
average  delta  is  compared  to  a  typical  error  value.  The  error  value  was  selected  based  on 
a  typical  value  of  the  accuracy  of  the  measured  parameter.  For  table  1,  this  delta  is  5%; 
for  table  3  this  delta  is  2%;  for  tables  8  and  9,  this  delta  is  5%;  for  tables  13,  15,  and  18, 
this  delta  is  2%.  Again,  these  deltas  roughly  correspond  to  the  typical  error  associated 
with  the  measurement  of  these  parameters  in  the  field.  Figure  13  shows  the  result  of  the 
error  comparison.  An  ”x”  is  placed  in  the  box  if  the  test  area  and  operational  area  differ¬ 
ence  is  within  the  error  values  listed  in  the  mentioned  tables.  The  greater  number  of  “x” 
entries  in  a  column,  the  better  the  test  site  represents  the  operational  site. 

The  error  comparison  procedure  was  used  in  determining  the  50°  North  test  site  for 
the  North  latitude  APA  test  site.  The  list  below  shows  the  result  of  the  test  site  compari¬ 
son  by  month.  The  number  in  parenthesis  represents  the  number  of  operational  area 
months  that  the  test  area  had  at  least  five  out  of  eight  “x”  values. 

January:  Attu  (85) 

Adak  Island  (17) 

Unimak  (16) 

Dutch  Harbor  (15) 

Seward  (10) 

February:  Unimak  (23) 

Dutch  Harbor  (21) 

Seward  (15) 

Adak  Island  (12) 

March:  Unimak  (22) 

Dutch  Harbor  (17) 

Adak  Island  (16) 
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Atmospheric  Propagation  Data 

>N _ Longltudo  U2-1B0W  Month  o<  Vo»t 


atmospheric  data  sheet 


Atmospheric  Propagation  Short  Comparison 
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Figure  13.  APA  atmospheric  comparison  (Sheet  1  of  2). 


Atmospheric  Propagation  Short  Comparison 
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Figure  13.  APA  atmospheric  comparison  (Sheet  2  of  2). 


April:  Adak  Island  (19) 

Dutch  Harbor  (19) 
Unimak  (18) 


May: 

June: 

July: 

August: 

September: 

October: 


Unimak  (16) 
Seward  (2) 

Dutch  Harbor  (8) 

St.  Lawrence  (6) 
Dutch  Harbor  (5) 
Seward  (5) 

Cape  lisbume  (15) 
Dutch  Harbor  (8) 

Seward  (15) 

Adak  Island  (8) 

Adak  Island  (10) 


November:  Seward  (18) 
Unimak  (18) 

Adak  Island  (14) 

December:  Dutch  Harbor  (25) 
Unimak  (21) 


The  month  of  February  was  chosen  to  perform  the  50°  North  APA  tests.  From  analysis  of 
the  test  site  criterion,  the  test  site  chosen  was  Adak  Island,  Alaska. 

For  the  selection  of  the  high  humidity  test  site,  the  data  parameters  were  reduced  to 
those  most  relevant:  temperature,  relative  humidity  and  wind  speed.  The  worksheet  used 
for  each  high  humidity  operational  area  and  potential  test  site  is  shown  in  figure  14.  The 
top  20  test  sites  were  determined  based  on  their  relative  humidity  and  wind  speed.  For 
comparison,  a  top  20  list  was  also  generated  for  U.S  locations.  The  sites  were  evaluated 
based  on  relative  humidity  during  average  temperature  ranges  from  75  to  109  degrees  F. 
Consistent  with  the  Photonics  Mast  Program’s  Mission  Effectiveness  Analysis,  only  cer¬ 
tain  areas  of  the  world  were  considered  in  detail.  The  goal  was  to  find  the  site  with  an 
extremely  high  relative  humidity,  high  temperatures,  and  stagnant  air  flow  (low  wind 
speeds).  This  reduced  the  number  of  test  areas  to  the  Caribbean,  U.S.  East  and  Gulf 
coasts.  North  and  South  Pacific  Seas,  Chinese-Philippine  Seas,  and  Indonesian  Seas.  The 
months  of  June  through  September  were  the  time  frame  that  was  chosen  for  the  test 
period. 

During  this  test  period,  the  South  Pacific  and  Indonesian  Seas  tended  to  dominate  the 
top  20  ranking  in  wind  speeds  of  0  to  30  knots  and  0  to  10  knots.  This  data  show  that  80% 
to  90%  of  the  time  in  these  areas,  the  wind  speed  is  less  than  3  knots;  for  example,  the 
top  twenty  spreads  from  45%  to  22%,  but  the  data  drops  fast  to  the  mid-twenties  with 
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Location 
Latitude 
Longitude 
Month 
NOCD  Book 
NOCD  Area 


Pensacola 

28.2N 

87.7W 

September 

Biue-4 

26 


TABLE  3 


Wind 

% 

0-3  kts 

8.7 

4-10  kts 

43.2 

11-21  kts 

40.4 

22-33  kts 

7.0 

34-47  kts 

0.7 

>48  kts 

TABLE  13 


Relative  Humidity 

Temp  F 

70-79% 

80-89% 

90-100% 

105-109 

100-104 

95-99 

90-94 

0.3 

0.1 

85-89 

7.4 

1.5 

0.4 

80-84 

29.5 

23.4 

4.3 

75-79 

5 

4.1 

Figure  14.  APA  atmospheric  data  sheet  condensed. 


the  bulk  of  the  areas  in  this  range.  The  0-  to  20-knot  case  shows  a  similar  trend,  with  the 
differences  between  the  high  end  at  90%  verses  low  end  of  the  United  States  data  at  65%. 
Couple  these  differences  to  the  trend  of  the  wind  speeds  dying  out  when  it  rains  in  the 
South  Pacific,  the  Indonesian,  and  the  Chinese-Philippine  Seas,  and  the  differences 
become  even  smaller.  It  was  concluded  that  no  matter  which  one  of  the  APA  test  sites  was 
chosen,  it  would  have  a  wind  speed  of  0  to  3  knots  for  a  quarter  of  the  time,  and  less  than 
10  knots  for  three-quarters  of  the  time. 

The  primary  concentration  of  the  analysis  was  on  the  results  of  relative  humidity 
measurements,  table  13.  Based  on  the  test  site  criterion  analysis,  the  “best  sites”  were  in 
the  South  Pacific.  As  shown  in  figure  15,  cost  and  support  were  the  main  factors  for  not 
choosing  a  top  twenty  world  site.  The  top  United  States  sites  showed  that  the  relative 
humidity  was  between  80%  to  90%  about  half  the  time  (figure  16).  Since  the  data  was  so 
similar,  ten  sites  were  considered  as  shown  in  figure  17.  The  cost,  support,  water  depth 
and  geometry  were  the  factors  that  led  to  the  choice  of  Pensacola,  Florida,  as  the  APA 
test  site. 
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Humid  Atmospheric  Areas 


Figure  15.  Top  20  APA  humid  test  sites  (Sheet  1  of  2). 


Humid  Atmospheric  Areas 
Test  Area  Comparison 


:es  (Sheet  2  of  2). 


Humid  Atmospheric  Areas 


•S.  APA  humid  test  sites  (Sheet  1  of  2). 


Figure  16.  Top  20  U.S.  APA  humid  test  sites  (Sheet  2  of  2). 


Top  Ten  World  High  Humidity  Test  Sites 
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Figure  17.  Logistics  comparison  for  APA  humid  test  sites. 


2.5.2  Experiment  1 

Experiment  1  represents  the  transmittance  measurements  conducted  with  a  collimator 
and  IR  spectroradiometer  system  over  a  water  path  close  to  the  ocean  path.  This  test 
configuration  has  the  collimator  system  placed  as  low  as  possible  on  one  beach  inlet.  The 
IR  spectroradiometer  is  placed  on  another  beach  that  is  across  an  ocean  path  that  has  a 
depth  of  greater  than  50  feet.  The  height  of  the  IR  Spectroradiometer  was  controllable 
from  6  inches  to  12  feet.  Laboratory  measurements  and  in-field  measurements  with  the 
equipment  have  shown  that  alignment  of  the  collimator’s  optical  axis  with  that  of  IR 
Spectroradiometers  is  crucial.  This  alignment  must  be  set  and  maintained  to  an  accuracy 
of  0.3  milliradians.  The  most  accurate  alignment  procedure  is  to  align  both  collimators  to 
the  spectroradiometer  at  peak  signal  when  beginning  each  test,  then  optically  sight  these 
alignment  points  (re-zero  the  optical  sights),  and  proceed  to  use  these  sights  moving  from 
collimator  to  collimator.  The  peak  alignment  is  rechecked  at  the  end  of  every  10  sets  of 
measurements. 

Experiment  1  of  the  APA  program  employed  a  rather  unique  set  of  instruments  and 
gear;  for  example,  the  atmospheric  transmittance  measurements  in  the  3-  to  5-  and  8-  to 
14-micron  wavelength  regions.  For  Experiment  1,  the  equipment  test  setup  in  Adak, 
Alaska,  and  Pensacola,  Florida,  is  diagramed  in  figures  18  and  19,  respectively.  Much  of 
this  equipment  was  calibrated  at  the  factory;  the  experimental  technique  and  equipment 
calibration  were  verified  at  NCCOSC  RDT&E  laboratories  and  at  local  APA  deployments 
in  San  Diego,  California.  The  full  equipment  list  is  as  follows: 

A.  Infrared  Spectroradiometer:  The  Infrared  Spectroradiometer,  Cl  Systems  (Model 
SR-5000)  shown  in  figure  20,  was  used  in  support  of  Experiment  1.  This  spectro¬ 
radiometer  covers  the  1.0-  to  14.5-micron  wavelength  regions  of  the  electromagnetic 
spectrum.  The  primary  components  of  this  instrument,  shown  in  figure  21,  are  a 
5-inch  primary  mirror,  a  secondary  (focusing  mirror),  a  chopper,  an  internal  black- 
body  source,  a  circular  variable  filter  wheel,  and  a  sandwich  detector  (with  Dewar). 

The  5-inch  primary  mirror  collects  radiation  from  a  light  source  and  focuses  this  light 
on  the  chopper  which  is  the  first  focal  plane  of  the  system.  The  light  then  passes 
through  a  field  stop  aperture  that  defines  the  systems  field  of  view  and  the  light 
passes  through  the  circular  variable  filter  monochromator.  The  light  is  then  brought 
back  to  focus  by  an  ellipsoidal  mirror  onto  the  detector.  The  AC  output  of  the  detec¬ 
tor  is  in  volts  as  a  function  of  wavelength.  This  AC  signal  is  combined  with  the 
synchronous  reference  signal  from  the  chopper  via  a  synchronous  detection  circuit  to 
obtain  the  raw  DC  signal  (DC  Restored  Technique).  This  raw  DC  signal  is  then  digit¬ 
ized  and  transferred  to  the  computer  for  processing  to  obtain  the  quantified  measure 
of  the  spectral  radiant  emittance  of  the  source;  for  example,  the  signal  response  S  of 
the  source  per  steradian.  This  signal  is  finally  displayed  on  the  monitor  in  volts  per 
wavelength  (microns). 

The  displayed  signal  response  S  has  been  mathematically  corrected.  These  mathe¬ 
matical  corrections  are  incorporated  internally  in  the  SR-5000  system  computer  proc¬ 
essing.  The  goal  of  these  corrections  is  to  determine  spectral  radiance  of  the  target. 


39 


given  the  (raw)  measured  spectral  radiant  emittance  of  the  target  and  a  system 
response  calibration  function  that  is  obtained  by  using  the  SR-SOOOs’  internal 
reference  blackbody  source.  It  should  be  noted  that  this  internal  reference  blackbody 
source  must  be  kept  factory  calibrated.  Cl  Systems  recommends  that  the  internal 
reference  blackbody  source  be  checked  every  6  months,  and  that  the  blackbody 
sources  in  the  collimators  be  re-calibrated  once  a  year.  This  calibration  requirement 
applies  to  all  collimators  used  in  this  test  project. 

Q  System’s  spectral  calibration  concept  is  based  on  the  specific  design  of  the  instru¬ 
ment.  Again,  the  goal  is  to  quantitatively  measure  the  precise  amount  of  light  falling 
on  the  detector  from  a  distant  source.  To  measure  this,  the  chopper  obstructs  the  field 
of  view  of  the  target;  such,  that  the  SR-5000’s  internal  reference  blackbody  source 
radiation  now  falls  on  the  detector.  The  temperature  of  the  reference  blackbody 
source  is  constantly  monitored  and  digitally  stored  by  the  computer  to  perform  the 
spectral  calibration  calculations;  thus,  the  signal  response  S  is  converted  to  signal 
level  at  the  output  per  unit  radiance  of  a  source  filling  the  field  of  view. 

The  APA  experimental  procedure  follows  the  Cl  Systems  spectral  calibration  concept; 
but  it  is  modified  slightly  because  the  field  of  view  is  not  filled  and  two  chopped 
collimators  and  blackbody  sources  are  operating  at  the  same  temperature  (1000°C). 
The  following  is  an  abbreviated  list  of  specifications  of  the  main  components  in  the 
Cl  Systems  Infrared  Spectroradiometer  (Model  SR-5000). 

1.  Optical  System  -  In  figure  21,  the  optical  design  shown  is  Newtonian;  for  exam¬ 
ple  the  SR-5000  uses  a  three  mirror,  purely  reflective,  optical  system  to  perform 
its  function.  Since  there  is  a  minimum  number  of  reflective  elements,  losses 
through  this  system  can  be  considered  to  be  extremely  small.  The  design  does 
not  require  lens  changes  while  sweeping  through  the  entire  wavelength  region. 
The  primary  aperture  is  5-inch  diameter,  on-axis,  parabolic  mirror  with  a  focal 
length  of  500  mm  (f#=4.0).  The  secondary  mirror  is  a  45-degree,  flat  elliptic 
mirror  matched  to  the  cone  of  light  at  close  focus.  The  final  mirror  in  this 
optical  system  is  an  ellipsoidal  mirror  which  refocuses  the  diverging  light  from 
the  CVF  plane  onto  the  center  of  the  detector.  The  alignment  of  these  non-mov¬ 
ing  elements  is  such  that  the  center  of  the  field  stop  and  the  detector  are  on  the 
foci  of  the  ellipsoid  of  revolution  of  the  mirror. 

2.  InSb/MCT  Sandwich  Detector  -This  Indium  Antimonide  (InSb)— Mercury  Cad¬ 
mium  Telluride  (MCT)  sandwich  detector  measures  the  infrared  spectrum;  for 
example,  from  1.0  microns  to  14.5  microns,  all  in  one  scan  of  the  CVF.  This 
capability  means  that  the  detector  does  not  have  to  be  changed  in  mid-experi¬ 
ment.  This  InSb/MCT  sandwich  detector  incorporates  a  logic  circuit;  such,  that 
the  wavelength  is  being  swept  from  1.0  microns  to  14.5  microns;  the  logic  cir¬ 
cuit  switches  the  output  of  the  detector  at  the  most  optimum  wavelength.  Each 
of  these  detectors  have  their  own  dedicated  and  matched  preamplifier  circuits  so 
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Weather  Station  2 


Figure  18.  APA  test  setup,  Adak,  AK  (Sweeper  Cove). 


Weather!  Station  1 


Figure  19.  APA  test  site,  Pensacola, 


is  IR  spectroradiometer. 


that  responsivity  in  both  bands  are  maximized.  Due  to  the  interface  between  the 
sandwich  detectors,  there  are  some  losses  up  to  a  factor  of  2,  but  given  there  is 
enough  signal  to  measure  (for  example,  the  selected  APA  range  is  not  too 
great),  then  the  benefits  of  this  detector  design  for  the  measurement  of  atmos¬ 
pheric  transmittance  far  outweigh  its  disadvantages.  The  detectivities  for  both 
the  InSb  and  MCT  detectors  are  shown  in  figures  22  and  23  respectively. 

3.  Liquid  Nitrogen  Dewar  -  Both  the  InSb  and  MCT  detectors  require  operation  at 
liquid  nitrogen  temperatures;  for  example,  at  77°K.  The  Cl  systems  detector 
Dewar  is  a  common  infrared  detector  design  with  many  available  industry 
sources.  The  available  Dewar  functions  by  holding  a  vacuum  between  the  detec¬ 
tor  element  and  the  cold  finger  to  retard  detector  window  condensation  prob¬ 
lems.  The  Dewar  is  designed  to  maintain  this  vacuum  for  over  9  months  without 
the  need  for  repumping.  The  Dewar  can  hold  a  quantity  of  liquid  nitrogen  for  a 
period  of  7  to  8  hours  depending  on  the  environmental  conditions. 

4.  Circular  Variable  Filter  -  As  discussed  in  the  optical  design  section,  the  SR-5000 
optics  are  completely  reflective;  thus,  no  dispersive  elements  are  incorporated  in 
this  subcircuit  of  the  spectroradiometer’s  design.  To  be  a  spectroradiometer,  the 
light  must  be  quantitatively  dispersed  by  a  grating  or  a  prism.  The  SR-5000 
performs  this  with  an  infrared  Circular  Variable  Filter  (CVF)  wheel.  The  CVF 
is  a  continuous  set  of  infrared  filters  that  are  located  along  the  circumference  of 
the  filter  wheel.  The  quantitative  measurement  of  the  wavelength  variation  is 
determined  as  a  function  of  the  angle  of  rotation  of  the  CVF  wheel  as  shown  in 
figure  24.  The  CVF  scan  rate  ranges  from  0  (in  radiometric  mode  only)  or  from 
0.5  to  64  seconds  per  revolution  in  the  spectral  mode.  The  CVF  incorporated  in 
the  APA  SR-5000  is  the  CVF-6  filter  and  is  broken  down  into  3  CVF  regions  as 
shown  in  figure  25.  Region  I  covers  the  wavelength  region  from  2.5  to 

4.5  microns  with  a  maximum  spectral  resolution  of  1.35%  inside  this  region. 
Region  II  covers  the  wavelength  region  from  4.5  to  8.0  microns  with  a  maximum 
spectral  resolution  of  1.35%.  Region  EH  covers  the  wavelength  region  from  8.0  to 

14.5  microns  with  a  maximum  spectral  resolution  of  1.80%. 

5.  Chopper  -  The  model  SR-5000  incorporates  a  chopper  wheel  located  just  in  front 
of  the  field  stop.  The  ends  of  the  aluminum  blades  are  polished  and  angled  such 
that  they  reflect  the  radiation  coming  from  the  internal  blackbody  to  the  detector 
at  a  zenith  angle  of  90°. 

B.  Collimator  Systems: 

1.  36-inch  Collimator  -  The  APA  experimental  technique  uses  two-collimated- 
blackbody  sources  operating  at  the  same  temperature.  The  long  range  target 
collimator,  made  by  Space  Optics  Research  Laboratories  (SORL),  is  a  36-inch 
diameter,  clear  aperture  collimator  with  a  63-inch  focal  length  optical  system 
coupled  to  a  Cl  Systems  (Model  SR-20-33)  Blackbody  Source.  The  collimator 
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XnSb  Detector  Spectral  D* 
Figure  22.  InSb  detector  spectral  D*. 


Figure  23.  MCT  detector  spectral  DV 
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Figure  24.  Circular  variable  niter  geometry. 
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Figure  25.  Circular  variable 
filter— wavelength  versus 
angle  of  rotation. 
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system,  shown  in  figure  26,  incorporates  a  two-optical  element,  Cassegrian  tele¬ 
scope  with  a  36-inch  diameter,  on-axis,  parabolic  mirror  and  a  6.5-inch  focusing 
secondary  mirror.  Physically,  the  collimator  system  encompasses  a  36-inch 
diameter  cylinder  that  is  roughly  6  feet  high  and  weighs  approximately 
200  pounds.  The  Cl  Systems  Blackbody  Source  has  a  1-inch  diameter  cavity 
with  a  temperature  range  of  50°  to  1200°C  at  emissivity  of  no  lower  than  0.99 
+  0.01.  The  temperature  accuracy  of  the  blackbody  source  is  ±0.25°C  for  tem¬ 
peratures  between  50°  to  900°C,  and  ±1.5 °C  for  temperatures  between  900° 
to  1200°C.  The  recommended  re-calibration  time  is  once  a  year  at  the  factory. 

2.  5-inch  Collimator  -  The  short  range  collimator  incorporates  a  5-inch  diameter, 
clear  aperture  collimator,  Cl  Systems  (Model  SR-9)  with  a  38-inch  focal  length 
optical  system  coupled  to  a  Cl  Systems  (Model  SR-2-33)  Blackbody  Source 
shown  in  figure  27.  This  collimator  system  incorporates  a  two  optical  element 
Newtonian  telescope  system  with  a  5-inch  diameter,  off-axis,  parabolic  mirror 
and  a  1.5-inch  focusing  secondary  mirror.  Physically,  the  collimator  system 
encompasses  a  5-inch  diameter  cylinder  that  is  roughly  3  feet  high  and  weighs 
approximately  100  pounds.  The  Cl  Systems  Blackbody  Source  has  a  1-inch 
diameter  cavity  with  a  temperature  range  of  50*  to  1200°C  at  emissivity  of  no 
lower  than  0.99  +  0.01.  The  blackbody  sources  temperature  accuracy  is 
±0.25 °C  for  temperatures  between  50°  to  900° C  and  ±1.5  °C  for  temperatures 
between  900°  to  1200°C.  The  recommended  re-calibration  time  is  once  a  year 
at  the  factory. 

C.  Telemetry  Link:  Both  the  36-inch  and  the  5-inch  collimator  signals  are  chopped  for 
better  signal-to-noise  response.  The  36-inch  target  collimator  uses  a  Pacific  Advanced 
Engineering  (PAE),  Model  TRS-1A,  transmitter  operating  at  2.5  GHz  coupled  to  a 
PAE  matched  receiver  (Model  TRS-1A)  located  at  the  spectroradiometer.  Calibration 
of  the  collimators  proved  to  be  a  large  source  of  error.  To  reduce  this  error,  the 
5-inch  collimator  was  hard  wired  to  the  spectroradiometer. 

Calibration  of  this  transmissometry  equipment  is  one  of  the  more  important  factors  to 
consider.  After  many  attempts  of  various  calibration  techniques,  it  was  found  that  the 
detector  is  very  sensitive  to  changes  in  the  field  of  view.  This  is  because  of  the  uni¬ 
formity  of  the  response  across  the  detector.  Through  laboratory  testing,  it  was  found 
that  the  best  results  were  achieved  when  the  detector’s  optical  axis  and  the  col¬ 
limator’s  axis  are  perfectly  aligned,  and  a  field  of  view  is  selected;  such,  that  it  does 
not  use  more  than  one-third  (center  third)  of  the  detector.  For  calibration  purposes  at 
each  APA  Test  Site,  measurements  with  the  36-  and  5-inch  collimators  were  taken  at 
a  relatively  close  distance  so  that  there  was  negligible  transmittance  losses  due  to  the 
intervening  atmosphere.  This  allows  measurement  of  a  system  response  function  that 
is  obtained  by  filling  the  detector  the  same  amount  as  occurred  during  the  longer 
range  testing.  The  ratios  of  these  response  functions  will  serve  as  the  measured  sys¬ 
tem  conversion  factor.  The  mathematical  proof  is  shown  in  the  following  equations: 
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Figure  27.  Cl  systems  5-inch  collimator. 


For  test  operations,  the  ranges  of  the  36-  and  the  5-inch  collimators  were  1*2  and  Rlt 
respectively.  The  measured  transmittance  is  the  ratio  of  the  signal  response  per  steradian 
of  the  long  path  length  over  the  signal  response  of  the  short  path  length  as  measured  by 
the  36-inch  collimator. 

7  _  e~o(Ri-Ri)  _  Signal  Response  (at  R2)  per  steradian  ^ 

Signal  Response  (at  R\)  per  steradian 

The  signal  response  S  of  the  36-inch  collimator  at  the  short  path  length  can  be  related  to 
the  signal  response  of  the  5-inch  collimator. 


Stmr.Ri, 36* 1  =  S6mr.*,,5"  *  Cl 


(22) 


The  response  per  steradian  of  the  36-  and  5-inch  collimators  becomes 

S6mr,R2,36"  Semr.Rt.S" 

Q2  Q] 


(23) 


The  solid  angles  for  the  36-  and  5-inch  collimators  can  be  seen  from  the  following  figure: 


where 

R,  =  Short  path  length  for  5-inch  collimator 
R2  =  Long  path  length  for  36-inch  collimator 

To  correct  for  the  difference  in  path  lengths,  the  solid  angles  need  to  be  equal.  From  the 
definition  of  solid  angle 


dS 

R2(x>y) 


f  [  dx  dy 
J  J  R\x,y) 


Q 


Area 

~W 


Q2 


Area 

~w 


Area 

~w 


(24) 
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Substituting  into  the  original  transmittance 


T  = 


^6ntr,R2.i6" 

S6mr,Ri,5"xCx 


(25) 


If  Axux2 . xn)  is  a  function  of  *i,Jt2,  and  the  error  in  Jtj(i«  1,2,  ...,n)  is  A*j, 

then  the  error  in  /  is  given  as  Af\ 

Af  -  A*!  +  Ax2  +  ...  +  Ax„  (26) 

dX\  dX2  dx„ 

The  fractional  error  of  a  function  is  given  as 


Af 

/ 


13/  A  1  3/  .  13/  A 

—  ~  AjCi  +  —— i-  Ax2  +  ...  +  Ax„ 
f  dot!  /  3*2  /  3x„ 


(27) 


Using  the  previous  equation  for  the  fractional  error  of  the  transmittance  measured 
gives 


AT  A536  AS5  2AR2  2ARy  AC 

T  S26  Ss  R2  R\  C 


Where  A S36 ,  A S5,  A R2,  ARlt  and  AC  are  the  errors  in  the  signal  response  (S36  and 
S5),  the  range  (R2  and  R 1)  of  the  36-inch  and  5-inch  collimators,  and  the  calibration 
response  (Q,  respectively. 


2.5.3  Experiment  2 

The  second  part  of  the  APA  Deployment  is  a  side-by-side  MRT  experiment  comparing 
the  performance  of  the  3-  to  5-micron  Staring  Focal  Plane  Array  with  the  8-  to  14-micron 
Scanning  Focal  Plane  Array  as  shown  in  figure  28.  The  Blackbody  Target,  figure  29,  that 
is  used  for  this  experiment,  is  a  crude  model  of  an  actual  laboratory-grade  Blackbody 
instrument.  The  water-filled,  4-by-8-foot  tank  (capacity  of  approximately  55  gallons)  has 
heater  elements  uniformly  mounted  on  its  back  surface  and  corresponding  temperature 
probes  mounted  on  its  front  surface.  Two  4-Bar  Targets  are  mounted  six  inches  off  the 
front  surface  of  the  water-filled  tank.  These  targets  represent  ambient  temperature  and 
are  monitored  by  additional  temperature  probes.  The  temperature  probes  are  connected  to 
Fluke’s  Temperature  Logging  System  (TLS)  that  scans  each  probe  and  reports  its  tem¬ 
perature  reading  to  the  controlling  personal  computer  via  an  RS-232  link.  The  heater 
elements  mounted  on  the  water-filled  tank  are  connected  to  a  relay  box  and  can  be  indi¬ 
vidually  controlled  by  the  computer  through  its  parallel  port.  The  computer’s  role  is  to 
attain  a  desired  delta  T  between  the  water-fitled  tank  and  4-Bar  targets  by  monitoring  the 
temperature  probes  and  heating  the  water-filled  tank.  A  graphics  full-color  VGA  display 
keeps  the  user  informed  of  current  delta  T’s:  temperature  gradients  across  the  tank  and 
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Figure  28.  APA-Adak  FLIR  set-up. 
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targets,  individual  temperature  probe  values,  and  the  current  status  of  heater  elements.  In 
addition,  this  information  is  logged  and  time  stamped  to  a  file  for  post-test  evaluation. 
Additional  features  include  an  electric  water  pump  that  is  used  to  circulate  water  within 
the  tank  and  reduce  temperature  gradients  across  its  surface  (see  figure  30). 


4-Bar  Tin?* 


I 


Temperature 
Logging  System 


Computer  (PC  or  Compatible) 


Relay  Box 

L 


■ — i  FI  i  i 


□ 


Water  Pump 


(Cool  teg  R Mentor  Not  Shown) 

Figure  30.  Blackbody  tank  system. 


The  Blackbody  Tank  System  is  comprised  of  a  personal  computer  (IBM  AT  or  com¬ 
patible),  the  Fluke  Temperature  Logging  System,  18  Omega  temperature  probes,  a  com¬ 
puter-controlled  relay  box,  12  heating  elements,  a  water  circulation  system,  the  blackbody 
tank,  two  4-Bar  targets,  and  approximately  55  gallons  of  water.  A  breakdown  of  the  speci¬ 
fications  and  elements  of  each  component  is  listed  in  table  2. 


Table  2.  Blackbody  tank  system  equipment. 


Component 

Elements 

Description/Specifications 

Computer  System 

Monitor 

Base  System 

Software 

VGA/EGA  required 

IBM  AT  or  Compatible,  20-M  hard  drive 
custom  NCCOSC  RDT&E  written  C  Program 

Fluke  Temperature 
Logging  System 
(TLS) 

Temp  Display 

Temp  Scanner 

Printer 

LED  display  of  current  temp  probe  reading 
Scans  temp  probes  (adjustable  scan  speed) 
Prints  scanned  temperature  probe  readings, 
System  is  controllable  via  RS-232  connector 

Omega  Temperature 
Probes 

Temp  Probes 
Extension  Wire 

Temperature  probes  accurate  to  0.2°C 
Connects  probes  to  TLS  Scanner 

NCCOSC  RDT&E  Built 
Computer  Controlled 
Relay  Box 

6  Relays 

Control  Circuitry 

6  VAC  Output  Lines 

VDC  controlled  relays  (check  specs) 

Input  controlled  Transistor  Switch 

VAC  output  lines  to  toggle  heaters  on/off 

Heating  Elements 

Heaters  (12) 

VAC  Power  Cords 

VAC  controllable  circular  heating  elements 
Connect  relay  box  to  heating  elements 

Water  Circulation 

Electric  Pump 

Cooling  Reservoir 
Water  Jets 

Hoses  &  Clamps 

110  VAC  electric  pump 

IS-  to  20-gallon  inline  tank  for  fast  cooling 
Two  3.5-inch  copper  tubing  with  holes  to 
improve  water  circulation. 

Interconnect  cooling  system 
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Table  2.  Blackbody  tank  system  equipment  (Continued). 


rnmpnnent  Elements 

Blackbody  Tank  Flat,  Steel  Tank 

4-Bar  Targets  2  Steel  Targets 


Description/Specifications 

55  gal,  4  ft.  x  8  ft.  x  .25  ft.,  Black  (6  =  0.99) 

4  ft.x4  ft.  targets,  mounted  side-by-side 
4-inches  off  tank  front  surface,  represent  different 
spatial  frequencies 


2.5.4  Experiment  3 

Experiment  3  is  the  continuous  collection  of  weather  data.  This  data  was  collected  by 
two  stationary  weather  stations  as  shown  in  figure  31.  During  the  tests,  continuous  collec¬ 
tion  of  data  was  logged  every  five  minutes.  The  weather  stations  are  a  commercial  prod¬ 
uct  from  Omnidata  International,  Inc.  The  stations  collected  the  following  key 
atmospheric  parameters:  pressure  in  millibars  (mb),  temperature  (°C),  relative  humidity 
(%),  wind  speed  in  knots,  and  wind  direction  in  degrees  magnetic  (deg  mag).  It  is  impor¬ 
tant  to  measure  atmospheric  parameters  that  are  occurring  at  the  time  of  the  transmit¬ 
tance  measurements.  This  data  will  also  be  compared  to  the  SSMO  data  used  to  select  the 
APA  Test  Site.  Radiosonde  data  from  the  test  sites  was  made  available  from  NOCD.  The 
data  are  collected  over  the  ocean  path  at  different  altitudes  to  form  altitude  profiles  that 
are  an  important  input  to  the  LOWTRAN  model. 

The  weather  stations  are  comprised  of  a  Visala  temperature  and  a  relative  humidity 
sensor  in  a  solar  radiation  shield,  6-feet  above  ground  level  (agl).  The  wind  speed  and 
direction  are  monitored  by  an  Omnidata  (Model  ES-020)  wind  speed  and  direction  sensor 
at  12-feet  agl.  Barometric  pressure  is  monitored  by  a  Qualimetrics,  Inc.,  (Model  7105-A) 
analog  output  barometer  at  3-feet  agl.  All  data  are  logged  on  an  EPROM  in  ASCII  format 
by  a  battery-  powered  Omnidata  Easy  Ledger  Recording  System.  The  specifications  of  the 
elements  are  summarized  in  table  3. 


Table  3.  Weather  station  parameters  measured 


Elements 

Ranee 

Units 

Error 

Temperature 

-50  to  80 

°C 

±  1%  (approx.  0.2 5°C) 

Relative  Humidity 

0  to  100 

% 

±  2% 

Wind  Speed 

1.3  to  112 

knots 

0.7% 

Wind  Direction 

0  to  355 

deg  mag 

±  5  deg  mag 

Barometric  Pressure 

600  to  1100 

mb 

±  0.08% 
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3.0  APA  EXPERIMENT  DATA 


3.1  CONVERSION  FACTOR,  C  FUNCTION,  DATA  AND  ERRORS 

From  the  error  analysis  in  section  2.3.1,  the  percent  error  (A)  of  the  transmittance 
measurements  was: 


AT  A  S36  ASs  2AR2  2AR}  AC 

-T~-s7  +  -sr  +  -Rr  +  -*f  +  -c  (29) 

The  fractional  errors  of  the  signal  response  of  the  36-inch  and  the  5-inch  collimators 
were  monitored  and  kept  below  1%.  The  fractional  errors  in  the  two  ranges  were  both 
below  0.1%.  Figures  32  through  35  show  plots  of  the  C  function  and  the  percent  error  for 

both  Adak  and  Pensacola.  The  fractional  error  of  the  C  function  for  Adak  was  1%  for  the 

3-  to  5-micron  region  and  between  3%  to  5%  for  the  8-  to  12-micron  region.  The  fractional 
error  of  the  C  function  for  Pensacola  was  between  1%  to  4%  for  the  3-  to  5-micron  region 
and  between  1%  to  5%  in  the  8-  to  12-micron  region.  The  C  function  was  the  main 
contributor  to  the  errors  for  both  sites. 

3.2  EXPERIMENT  1  DATA 

Figures  36  through  41  show  the  transmittance  curves  as  measured  in  the  Adak 
deployment  from  20  to  27  February  1992.  Figures  36,  37  and  41  transmittance  measure¬ 
ments  were  taken  on  clear  days.  Figures  38  and  40  show  measurements  taken  during  light 
snow  storms.  Figure  39  shows  the  most  dramatic  transmittance  change  during  a  light-to- 
heavy  snow  fall. 

Figures  42  through  45  show  the  transmittance  curves  as  measured  in  the  Pensacola 
deployment  from  20  to  28  September  1992.  Figure  42,  43  and  44  show  transmittance  as 
measured  with  80%,  77.5%  and  66%  relative  humidity,  respectively.  Figure  45  shows  the 
transmittance  curves  from  all  the  days.  The  relative  humidity  for  26,  27  and  28  September 
was  90%,  88%  and  66%,  respectively. 

3.3  EXPERIMENT  2  DATA 

Videotapes  and  recorded  values  for  the  MRT  measurements  document  the  results  of 
this  experiment.  The  videotapes  are  available  separately  from  this  report.  Figures  46 
and  47  show  the  results  of  the  Adak  and  Pensacola  deployments.  In  the  Adak  deploy¬ 
ment,  both  the  Mitsubishi  and  Kodak  3-  to  5-micron  Staring  Focal  Plane  Array  cameras 
were  compared  to  the  Rank  Pullin  (RPC)  8-  to  14-micron  Scanning  SPRITE  FUR  system. 
For  the  Pensacola  deployment,  the  Mitsubishi  camera  and  the  GEC  Avionics  Scanning 
SPRITE  FUR  system  were  compared. 
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Figure  33.  C 
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Figure  34.  C  function: 
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Figure  37.  Transmittance:  Adak,  AK  on  2/22/92  (clear,  OFL  *  1160  m). 
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Figure  41.  Transmittance 
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Figure  42,  Ti 


Figure  43.  Transmittance:  Pensacola,  FL  on  9/22/92  (PW  «  23.3  mm/km,  OPL  «  1685  m). 
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Figure  44.  Transmittance:  Pensacola,  FL  on  9/23/92  (PW  -  18.4  mm/km,  OPL  =  1685  m). 


Figure  45.  Transmittance:  Pensacola,  FL  on  9/21/92  to  9/28/92. 
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Figure  46.  Adak  MRT  measurements  (23-27  February  1992). 
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Figure  47.  Pensacola,  MRT  Measurements  (22-28  Sept  1992).  (Sheet  1  of  3). 
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3.4  EXPERIMENT  3  DATA 


A  complete  listing  of  the  weather  data  taken  with  the  Omnidata  stationary  weather 
stations  in  Adak  and  Pensacola  are  in  appendix  A.  The  recorded  weather  data  gathered 
includes  temperature,  relative  humidity,  wind  speed,  wind  direction,  and  barometric  pres¬ 
sure  measurements.  Appendix  B  lists  the  radiosonde  data  for  Adak  and  Tallahassee  that 
was  acquired  from  NOCD. 

4.0  APA  EXPERIMENT  ANALYSES  AND  RESULTS 

With  the  completion  of  this  report,  the  APA  Program  can  be  considered  a  success.  In  a 
period  of  7  months,  two  APA  Deployments  were  performed.  The  first  APA  deployment 
occurred  at  the  Naval  Air  Station  in  Adak,  Alaska  from  20  to  28  February  1992.  This 
APA  deployment  site  was  selected  based  on  the  results  of  the  APA  TSCA  shown  in  sec¬ 
tion  2.5.1.  The  goal  of  this  deployment  was  to  perform  APA  experiments  at  a  Northern 
latitude  to  encounter  typical  northern  atmospheric  and  meteorological  conditions;  particu¬ 
larly,  northern  aerosol  conditions;  for  example,  low  temperature,  high  wind  speeds,  and 
rough  water.  During  this  deployment,  the  atmospheric  conditions  were  such  that  all  of  the 
above  conditions  were  encountered,  except  for  high  wind  speeds  and  large  wave  heights. 
It  is,  therefore,  questionable  whether  or  not  a  significant  northern  aerosol  effect  during 
this  deployment  was  encountered.  In  section  4.1.5,  the  APA  LOWTRAN  analysis  confirms 
this  suspicion. 

The  establishment  of  the  amount  of  aerosol  effect,  based  on  the  measurement  of  the 
local  meteorological  conditions,  is  a  difficult  task.  A  review  of  historical  work  involving 
these  specific  imaging  geometries  is  limited,  but  shows  that  the  aerosol  effect  at  elevation 
angles  near  90°  (horizontal  look  angles)  is  often  the  driving  effect  for  infrared  imaging. 
Molecular  absorption  and  scattering  coefficients  are  still  a  major  factor,  but  aerosol 
effects  become  more  than  second-order  effects.  The  problem,  quite  understandably,  is  an 
aerosol  particle-size  distribution  and  particle-number  density  problem.  The  atmosphere, 
especially  at  the  ocean  surface,  (where  aerosol  generation  is  at  its  worst)  is  very  dynamic. 
At  certain  times,  the  aerosol  particle  size  distribution  and  number  density  is  such  that 
there  are  more  particle  sizes  of  1  to  5  microns  than  10  to  50  microns,  and  so  transmit¬ 
tance  in  the  3-  to  5-micron  waveband  will  be  less  than  that  in  the  8-  to  14-micron  wave¬ 
band.  At  other  times  (localities),  the  exact  opposite  is  true.  These  “certain  times” 
translate  to  certain  localities.  Die  underlying  assumption  to  this  analysis  is  that  bulk 
atmospheric  effects  at  these  localities  and  times  influence  and  drive  this  aerosol  effect. 
This  appears  to  be  a  good  assumption,  given  sufficient  lag  time  in  response  under  gross 
atmospheric  changes.  In  Adak,  the  air  was  very  dry  and  cold;  the  precipitable  water  con¬ 
tent  ranged  from  2.7  to  4.7  mm/km. 

Although  the  above  assumption  seems  to  be  correct,  many  or  all  of  these  bulk  effects 
must  be  present  to  have  aerosols  present.  G.  De  Leeuw,  a  member  of  The  Hague,  The 
Netherlands  (reference  6),  has  a  method  of  measuring  aerosol  particles  close  to  the  ocean 
surface.  He  has  concluded  that  his  measurement  technique  produces  accurate  results. 
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There  seems  to  be  a  problem  with  his  technique,  in  that  a  spinning  rod  does  not  leave  a 
method  to  determine  if  small  drops  collide  to  make  more  large  drops,  thus  leading  to 
more  larger  particles  being  counted  than  smaller  particles.  Aside  from  these  differences, 
his  results  can  be  used  qualitatively.  He  concludes  that  wind  speeds  of  greater  than 
13  knots  are  required  for  significant  aerosol  particles  to  be  generated.  One  important 
aspect  of  his  paper  is  that  he  concludes  that,  at  wind  speeds  of  13  knots  and  higher,  the 
maxima  of  particles  occur  at  1-  to  2*meter  heights  above  the  sea.  From  reference  6,  the 
aerosol  concentration  is  still  significant  at  a  height  of  6  meters. 

At  Adak  Island,  it  was  not  possible  to  get  close  to  the  ocean  surface.  The 
spectroradiometer  height  above  the  water  was  measured  to  be  3  meters,  while  the  36-inch 
collimator  was  5  meters  above  the  ocean  surface  at  high  tide.  Based  on  results  from 
De  Leeuw’s  paper,  every  attempt  to  run  tests  at  1  to  2  meters  in  height  were  made.  No 
aerosol  effects  were  seen  in  the  clear-day  data.  The  wave  action  during  these  days  was  1 
to  2  feet  and  the  wind  speeds  were  15  knots,  with  gust  to  20  knots.  The  weather  conditions 
encountered  during  the  Adak  deployment,  seemed  to  all  fall  under  these  conditions;  for 
example,  rougher  weather  was  not  experienced.  During  the  two  weeks,  there  were  two 
sets  of  weather  conditions:  clear  days  and  light  or  heavy  snow  days.  Data  was  collected 
during  all  these  conditions,  that  provided  a  good  mix  of  data.  The  test  results  were  very 
surprising. 

The  APA  Adak  Transmittance  Measurements  in  Experiment  1  proved  to  be  a  success. 
On  the  Adak  Island  deployment,  the  proposed  experimental  technique  deviated  slightly 
from  that  shown  in  the  APA  Test  Plan.  First,  only  one  range,  1160  meters,  was  used; 
second,  the  spectroradiometer  was  pointed  along  the  long  path  as  much  as  possible  and 
rotated  to  make  a  5-inch  calibration  run  when  weather  was  calm.  The  first  deviation  was 
that  the  runs  were  made  with  the  collimator  and  Blackbody  source  covered.  There  were 
also  problems  with  the  Blackbody  source  controller  failing  because  it  was  too  cold.  A 
wind  and  snow  break,  which  had  to  be  built  around  the  36-inch  collimator  because  of  the 
physical  layout  of  Sweeper  Cove,  did  not  allow  the  collimator  to  be  moved  around  as  was 
anticipated.  The  second  deviation  was  caused  by  the  snow  storms  that  came  into  the  cove 
very  rapidly,  but  lasted  only  a  few  minutes;  the  equipment  was  aligned  and  data  collected 
as  the  snow  storm  started. 

The  MRT  Measurements  in  Experiment  2  also  proved  successful.  The  measurements 
were  performed  at  a  range  of  685  meters;  thus,  the  two  spacial  frequencies  were 
2.537  cycles  per  milliradian  and  4.228  cycles  per  milliradian.  The  blackbody  tank  per¬ 
formed  well.  The  only  problem  encountered  was  the  effect  of  the  sun  on  the  target’s 
temperature.  This  effect  was  much  faster  than  was  experienced  in  San  Diego  and  was 
limited  to  morning  and  late  afternoon  runs  only.  The  GEC  Avionics  8-  to  14-micron  Scan¬ 
ning  SPRITE  FLJR  system  was  equipped  with  a  254-mm  lens;  the  Kodak  3-  to  5-micron 
SFPA  with  a  300-mm  lens;  and  the  Mitsubishi  3-  to  5-micron  SFPA  with  a  200-mm  lens. 

The  APA  Weather  Station  Measurements  in  Experiment  3  was  successful.  Both  sta¬ 
tions  recorded  the  data  required.  At  weather  station  2,  the  relative  humidity  meter  failed 
the  second  day  and  worked  intermittently  throughout  the  deployment,  but  this  was  the 
only  problem  encountered. 
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The  second  and  final  APA  Deployment  occurred  at  the  Naval  Air  Station  in  Pensacola, 
Florida  from  20  to  28  September  1992.  This  APA  deployment  site  was  selected,  based  on 
the  results  of  the  APA  TSCA  shown  in  section  2.5.1.  The  goal  of  this  deployment  was  to 
perform  the  APA  experiments  under  very  high  temperatures  and  high  humidity  atmos¬ 
pheric  conditions.  This  goal  was  reached,  given  that  the  APA  Pensacola  deployment’s 
analysis  temperature  ranged  from  24°  to  29 °C;  with  a  relative  humidity  range  of  66%  to 
99%;  the  precipitable  water  content  ranged  from  18.4  to  23.3  mm/km.  The  results  were 
also  very  surprising.  In  section  4.1.4,  the  APA  transmittance  measurements  for  Adak  and 
Pensacola  are  compared.  This  section  represents  the  most  important  goal  of  the  entire 
APA  analysis.  The  results  of  this  comparison  lead  to  many  interesting  questions  that 
should  be  resolved.  The  APA  goal  of  gauging  the  relative  performance  differences 
between  the  3-  to  5-micron  and  8-  to  14-micron  wavebands  was  also  met.  Finally,  in 
section  4.1.5,  the  results  of  the  APA  LOWTRAN  7  comparison  analysis  are  shown.  The 
hope  that  LOWTRAN  could  be  forced  to  be  more  consistent,  given  this  special  periscope 
imaging  geometries  and  standard  radiosonde  data  inputs,  was  unfortunately  not  realized. 

4.1  APA  EXPERIMENT  ft 1  ANALYSIS  AND  RESULTS 

4.1.1  Transmissometry  Errors 

As  discussed  in  section  3.1,  the  major  contributor  of  the  percent  error  of  the  transmit¬ 
tance  measurements  was  found  to  be  the  error  in  the  conversion  factor,  C.  From 
figure  33,  the  percent  error  in  the  C  function  for  the  3-  to  5-micron  region  is  between  1% 
and  2%.  The  error  in  the  8-  to  14-micron  region  was  higher  and  ranged  from  2%  to  5%. 
To  determine  the  total  error  in  the  transmissometry,  it  is  necessary  to  use  the  following 
equation  developed  in  section  2.3.1: 

AT  A  S36  AS5  2AR2  2A R,  AC 

as  — — +  — — —  +  — — +  -  +  -  (30) 

T  S36  S5  R2  /?,  C 

Since  the  fractional  errors  in  the  ranges  were  both  below  0.1%,  they  will  be  ignored  as 
negligible.  Using  the  maximum  fractional  error  in  the  signal  response  of  each  of  the 
collimators  of  1%,  the  total  percent  error  in  the  transmittance  measurements  in  Adak  for 
the  3-  to  5-micron  range  was  between  3%  and  4%.  The  total  percent  error  for  the  8-  to 
14-micron  range  was  between  4%  through  7%. 

Figure  35  shows  the  percent  error  of  the  C  function  in  Pensacola.  Although  the  graph 
looks  similar  to  the  Adak  figure,  the  errors  were  much  higher  overall  in  Pensacola.  The 
signal  levels  were  much  lower  in  Pensacola  due  to  the  high  water  content  in  the  atmos- 
p'.ere.  The  greatest  signal  response  decrease  was  seen  in  the  8-  to  14-micron  region, 
continually  decreasing  with  longer  wavelength.  The  errors  in  the  8-  to  14-micron  region 
for  Pensacola  began  lower  than  the  Adak  error,  but  had  a  greater  variability  and  obtained 
a  higher  percent  error  as  it  approached  12  microns.  The  C  function  errors  in  Pensacola 
for  the  3-  to  5-micron  region  were  between  1%  through  4%,  while  the  errors  for  the  8-  to 
14-micron  region  were  between  1%  through  5%.  The  total  percent  error  in  the 
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transmittance  measurements  in  Pensacola  were  between  3%  through  6%  in  the  3-  to 
5-micron  region  and  between  3%  through  7%  in  the  8-  to  14-micron  region.  The  error  in 
wavelength  of  the  spectroradiometer  was  given  as  1.5%. 

4.1.2  Adak  Transmittance  Results 

Figures  36  through  41  show  the  APA  Transmittance  curves  as  measured  in  the  ADAK 
deployment.  The  weather  conditions  encountered  were  clear,  light  and  heavy  snow.  The 
snow  days  provided  interesting  data  since  it  shows  some  transmittance  differences  be¬ 
tween  the  two  wavebands. 

Figure  36  shows  the  transmittance  values  as  measured  on  20  February  1992  on  Adak 
Island.  The  transmittance  for  the  3-  to  5-micron  waveband  averages  to  be  98.1%  (for  run 
number  0001)  for  the  band  of  3.479  to  3.995  microns;  86.1%  for  4.612  microns;  whereas, 
the  8-  to  14-micron  waveband  averages  to  be  93.4%  for  8.969  to  11.498  microns.  Not 
much  difference  in  transmittance,  only  4.7%,  was  measured  in  the  two  wavebands,  and 
they  were  both  relatively  high.  The  following  transmittance  data  shows: 


TranOOOl: 

3.479-3.995  microns 

98.1% 

(Clear  Day) 

4.612  microns 

86.1% 

8.969-11.498  microns 

93.4% 

Difference  of  4.7% 

Tran0003: 

3.479-3.995  microns 

96.8% 

(Clear  Day) 

4.612  microns 

85.3% 

8.969-11.498  microns 

92.2% 

Difference  of  4.6% 

Tran0004: 

3.479-3.995  microns 

97.5% 

(Clear  Day) 

4.612  microns 

86.1% 

8.969-11.498  microns 

95.7% 

Difference  of  1.8% 

TranOOOS: 

3.479-3.995  microns 

97.4% 

(Clear  Day) 

4.612  microns 

86.1% 

8.969-11.498  microns 

94.7% 

Difference  of  2.7% 

Figure  37  shows  the  transmittance  values  as  measured  on  22  February  1992  on  Adak 
Island.  As  one  can  see  the  transmittance  for  the  3-  to  5-micron  waveband  averages  to  be 
96%  for  the  band  of  3.479  to  3.995  microns;  84.5%  for  4.612  microns;  whereas,  the  8-  to 
14-micron  waveband  averages  to  be  89%  for  the  8.969  to  11.498  microns.  Not  much 
difference  in  transmittance  was  measured  in  the  two  wavebands,  and  they  were  both 
relatively  high. 

Figure  38  shows  the  transmittance  values  as  measured  on  23  February  1992  on  Adak 
Island.  As  one  can  interpret  from  this  data,  a  snow  storm  is  recorded  in  this  data.  Run 
number  TranOOSl  represents  a  run  during  the  middle  of  the  snow  period.  The  transmit¬ 
tance  during  the  light  snow  averages  to  be  82.7%  for  the  band  of  3.479  to  3.995  microns; 
72.4%  for  4.612  microns;  whereas,  the  8-  to  14-micron  waveband  averages  to  be  78.2% 
for  8.969  to  11.498  microns.  Although  the  signal  was  lower  during  the  light  snow,  the 
difference  in  the  two  wavebands  was  still  only  4.5%. 
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Figure  39  shows  the  most  dramatic  case  of  light-to-heavy  snow  fall  transmittance  val¬ 
ues  as  measured  at  Adak  Island  on  24  February  1992.  The  snow  began  tc  fall  heavily, 
starting  with  Tran0065,  and  the  heaviest  snowfall  occurred  during  Tran0066.  The  snow 
then  decreased  and  high  signal  levels  were  recorded  in  Tran0069.  The  heavy  snow  came 
back,  as  represented  in  Tran0070  and  Tran0071.  It  is  interesting  to  note  that,  while  the 
snow  storm  was  coming  in  during  the  run  of  Tran0065  (10  consecutive  measurements), 
the  signal  levels  dropped  from  95%  to  70%  in  just  80  seconds.  The  following  transmit¬ 
tance  data  is  recorded  for  the  beginning  and  the  end  of  run  Tran0065.  A  majority  of  these 
runs  occurred  during  a  heavy  snow  fall  that  provided  a  great  difference  in  the  transmit¬ 
tance  values  between  the  two  bands,  with  the  3-  to  5-micron  waveband  having  a  relatively 
higher  transmittance  values. 


Tran0065A: 

3.479-3.995  microns 

95.0% 

(No  Snow) 

4.612  microns 

86.1% 

Start  of  Run 

8.969-11.498  microns 

91.4% 

Difference  of  3.6% 

Tran0065D: 

3.479-3.995  microns 

83.7% 

(Lt  Snow) 

4.612  microns 

75.5% 

During  Run 

8.969-11.498  microns 

74.3% 

Difference  of  9.4% 

Tran0065K: 

3.479-3.995  microns 

70.6% 

(Lt  Snow) 

4.612  microns 

62.6% 

End  of  Run 

8.969-11.498  microns 

63.9% 

Difference  of  6.7% 

The  following  transmittance  data  values  for  the  run 

of  Tran0066  (10  consecutive 

measurements)  show  the  variations  during  heavy  snowfall.  This  provides  greater  detail  as 

to  the  degrading  effect  of  snowfall  over  a  short  period  of  time  (80  seconds). 

Tran0065A: 

3.479-3.995  microns 

13.5% 

(Hv  Snow) 

4.612  microns 

11.8% 

Start  of  Run 

8.969-11.498  microns 

09.6% 

Difference  of  4.0% 

Tran0065R: 

3.479-3.995  microns 

16.0% 

(Hv  Snow) 

4.612  microns 

14.8% 

During  Run 

8.969-11.498  microns 

13.1% 

Difference  of  2.9% 

Tran0065S: 

3.479-3.995  microns 

19.0% 

(Hv  Snow) 

4.612  microns 

15.5% 

During  Run 

8.969-11.498  microns 

14.2% 

Difference  of  4.8% 

Tran0065U: 

3.479-3.995  microns 

19.8% 

(Hv  Snow) 

4.612  microns 

15.8% 

During  Run 

8.969-11.498  microns 

15.9% 

Difference  of  3.9% 

Tran0065V: 

3.479-3.995  microns 

22.2% 

(Hv  Snow) 

4.612  microns 

19.0% 

End  of  Run 

8.969-11.498  microns 

18.0% 

Difference  of  4.2% 
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Figure  40  shows  another  case  of  light  snow  all  as  measured  on  25  February  1992  on 
Adak  Island.  Figure  41  shows  the  transmittance  values  as  measured  on  27  February  on 
Adak  Island  for  a  relatively  clear  weather  day.  Some  of  the  values  are  as  follows: 


Tran0090: 

3.479-3.995  microns 

94.2% 

(No  Snow) 

4.612  microns 

85.2% 

8.969-11.498  microns 

86.2% 

Difference  of  8.0% 

Tran0091: 

3.479-3.995  microns 

93.7% 

(No  Snow) 

4.612  microns 

85.5% 

8.969-11.498  microns 

89.2% 

Difference  of  4.5% 

Tran0093: 

3.479-3.995  microns 

93.3% 

(No  Snow) 

4.612  microns 

85.2% 

8.969-11.498  microns 

87.6% 

Difference  of  5.7% 

Tran0095: 

3.479-3.995  microns 

92.1% 

(No  Snow) 

4.612  microns 

85.9% 

8.969-11.498  microns 

88.2% 

Difference  uf  3.9% 

4.1.3  Pensacola  Transmittance  Results 


Figures  42  through  45  show  the  APA  Transmittance  curves  measured  in  the  Pensacola 
deployment.  The  weather  conditions  encountered  were  as  follows:  66%  to  90%  relative 
humidity;  24°  to  28.4°C  air  temperature;  precipitable  water  contents  from  18.4  mm/km  to 
23.3  mm/km;  wind  speeds  from  2.7  to  11.5  knots.  Unlike  the  transmittance  curves  for 
Adak,  these  curves  were  not  flat  across  the  two  waveband  regions.  Because  of  great  vari¬ 
ations  in  the  transmittance,  six  ranges  were  chosen,  measured  and  averages  calculated. 
As  can  be  seen,  there  are  great  differences  in  transmittance  between  the  3-  to  5-micron 
and  8-  to  14-micron  wavebands.  Most  of  the  curves  showed  the  transmittance  of  the  8- 
14-micron  region  to  be  approximately  75%  of  the  transmittance  in  the  3-  to  5-micron 
region. 


Figures  42,  43  and  44  show  the  transmittance  measured  in  Pensacola  on  21,  22  and  23 
September  1992,  respectively.  The  averages  for  the  ranges  within  the  two  wavebands  are 
listed  below.  The  difference  between  the  3-  to  5-micron  and  8-  to  14-micron  wavebands 
was  very  great.  The  difference  given  below  is  a  comparison  of  the  highest  transmittance 
in  3-  to  5-micron  waveband  and  the  lowest  in  the  8-  to  14-micron  waveband.  The  higher 
the  precipitable  water  content,  the  greater  the  difference  between  the  two  wavebands. 


TranOOOl:  3.016-3.247  microns 

(21.8  mm/km)  3.479-3.621  microns 
3.639-3.994  microns 
4.612  microns 
8.969-9.601  microns 
9.659-12.01  microns 


14.7% 

80.9% 

87.2% 

54.6% 

64.2% 

48.7%  Difference  (Max  to 

Min):  38.5% 
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Tran0026: 

3.016-3.247  microns 

13.7% 

(23.3  mm/km) 

3.479-3.621  microns 

75.7% 

3.639-3.994  microns 

81.4% 

4.612  microns 

50.6% 

8.969-9.601  microns 

53.4% 

9.659-12.01  microns 

40.0% 

Difference  (Max  to 
Min):  41.4% 

Tran0059: 

3.016-3.247  microns 

18.5% 

(18.4  mm/km) 

3.479-3.621  microns 

88.6% 

3.639-3.994  microns 

93.7% 

4.612  microns 

60.6% 

8.969-9.601  microns 

68.7% 

9.659-12.01  microns 

57.9% 

Difference  (Max  to 
Min):  35.8% 

4.1.4  Final  Atmospheric  Transmittance  Comparison 

The  individual  comparisons  of  the  measured  atmospheric  transmittance  values  shown 
in  section  4.1.2  and  4.1.3  are  very  revealing,  but  surprising  comparisons  occurred  when 
relating  the  APA  Adak  transmittance  values  to  those  of  the  APA  Pensacola  transmittance 
values. 

As  detailed  in  the  APA  TSCA,  both  of  the  APA  Deployment  sites  have  specific  atmos¬ 
pheric  and  meteorological  conditions  that  differ  significantly.  In  fact,  these  test  sites  were 
chosen  because  they  represent  the  two  known  “atmospheric  condition  bounds”  that  most 
influence  infrared  atmospheric  propagation;  thus,  infrared  imaging  sensor  performance. 
The  APA  Adak  deployment  sought  Northern  latitude  atmospheric  conditions  such  as  cold- 
dry  air  with  the  occasional  cold  and  rough  precipitation;  such  as,  rain,  sleet,  fog,  hail,  and 
snow.  During  the  APA  Adak  deployment,  cold  temperatures  (ranging  from  -1.1  #C  to  4#C) 
with  occasional  light,  moderate,  and  heavy  snow  fall  were  encountered.  The  precipitable 
water  content  varied  from  2.7  to  4.7  mm/km;  therefore,  we  had  very  cold-dry  air  a  major¬ 
ity  of  the  time.  The  APA  Pensacola  deployment  sought  the  opposite  bounds  to  these  cold, 
northern  aerosol  conditions;  for  example,  we  sought  high  temperature  and  high  humidity 
atmospheric  conditions.  These  desired  conditions  were  encountered  in  Pensacola  with  the 
temperature  ranging  from  24°C  to  29°C  and  relative  humidity  ranging  from  66%  to  90%. 
The  precipitable  water  content  varied  from  18.4  to  23.3  mm/km;  thus,  very  warm  and  wet 
air  was  encountered  in  Pensacola. 

Figure  48  shows  the  range  corrected  transmittance  measurements  for  selected  Adak 
transmittance  and  Pensacola  transmittance  runs.  Range  corrected  means  the  transmit¬ 
tance  measurements  are  all  normalized  for  a  1-kilometer  path  length.  This  correction 
allows  a  comparison  to  be  made  between  the  APA  Adak  and  the  APA  Pensacola  results. 
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igure  48.  Adak  versus  Pensacola  water  content  (range  corrected) 


The  first  part  of  this  comparison  must  be  the  difference  in  transmittance  measure¬ 
ments  in  the  3-  to  5-micron  waveband  to  those  in  the  8-  to  14-micron  waveband.  From 
figure  48,  to  compare  these  differences,  the  exact  wavelength  regions  inside  the  3-  to 
5-micron  and  8-  to  14-micron  wavebands  must  first  be  selected.  From  sections  4.1.2  and 
4.1.3,  exact  wavelength  regions  were  selected  based  on  the  deployment  data.  For  the 
Adak  data,  three  wavelength  regions-of-interest  were  selected:  3.479  to  3.995  microns; 
4.612  microns;  8.9  to  11.498  microns. 

For  the  Adak  data,  the  3.479-  to  3.995-micron  wavelength  region  was  selected  because 
it  represented  the  most  “flat  section”  of  the  first  atmospheric  window  in  the  3-  to 
5-micron  waveband.  The  wavelength  at  4.612  microns  was  selected  as  the  second  point-of- 
interest  since  it  represents  the  approximate  peak  transmittance  in  the  second  window  in 
the  3-  to  5-micron  band.  Finally,  the  8.9-  to  11.498-micron  wavelength  region  was  selected 
because  it  represented  the  most  “flat  section”  of  the  atmospheric  window  in  the  8-  to 
14-micron  waveband. 

For  the  Pensacola  data,  it  was  necessary  to  select  different  wavelength  regions-of- 
interest  because  of  the  changes  that  occurred  within  the  chosen  Adak  wavelength  regions. 
For  the  Pensacola  data,  the  3.016-  to  3.247-micron  wavelength  was  selected  because  the 
transmittance  in  this  waveband  was  very  much  higher  than  it  was  in  the  Adak  data.  The 
3.479-  to  3.621-micron  wavelength  region  was  selected  because  it  represented  the  most 
“flat  section”  of  the  first  atmospheric  window  in  the  3-  to  5-micron  waveband.  The  3.639- 
to  3.994-micron  wavelength  range  was  selected  to  cover  the  rest  of  this  first  atmospheric 
window,  as  well  as,  to  cover  a  strange  transmittance  peak  that  occurred  only  in  the  Pen¬ 
sacola  data  for  this  wavelength  region.  The  wavelength  at  4.612  microns  was  selected  as  a 
point-of-interest,  since  it  represented  the  wavelength  where  the  approximate  peak  trans¬ 
mittance  occurs  in  the  second  atmospheric  window  of  the  3-  to  5-micron  waveband.  This 
point  was  also  selected  because  it  allows  for  better  comparison  between  the  Adak  and  the 
Pensacola  data.  The  8.969-  to  9.601-micron  wavelength  range  was  selected  because  it 
represented  the  most  “flat  section”  of  the  atmospheric  window  in  the  8-  to  14-micron 
waveband  for  the  APA  Pensacola  data.  Finally,  the  9.659-  to  12.01-micron  wavelength 
region  was  selected  to  cover  the  rest  of  the  8-  to  14-micron  waveband.  It  should  be  no¬ 
ticed,  in  the  APA  Pensacola  data,  just  how  rapidly  the  transmittance  drops  off  in  this 
region. 

There  is  nothing  very  special  in  the  selection  of  the  different  wavelength  regions-of- 
interest  in  the  APA  Adak  and  APA  Pensacola  data;  however,  they  do  allow  a  better 
method  to  compare  the  resulting  transmittance  measurements.  This  type  of  wavelength 
region  data  is  important  because  it  allows  the  selection  of  possible  infrared  bandpass 
filters.  Normally,  specific  line  and  bandpass  filters  are  not  incorporated  in  8-  to  14-micron 
FUR  systems.  The  data  shown  in  figure  48  tend  to  reaffirm  this  conclusion;  however, 
various  line  and  bandpass  filters  are  quite  often  employed  in  3-  to  5-micron  FUR  systems. 

The  data  in  figure  48  shows  why  this  is  the  case.  Some  3-  to  5-micron  FUR  systems 
operate  over  the  entire  2.5-  to  5.7-wavelength  region,  but  most  systems  incorporate  band 
filters  that  cut  off  all  wavelengths  greater  than  4.6  microns  to  lower  the  resulting  noise. 
Figure  4.1  reaffirms  this  concept  and  tends  to  suggest  that  this  cut-off  band  should 
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possibly  be  decreased  to  4.2  microns.  The  trade-off  is  that,  given  a  specific  detector,  an 
increase  in  the  wavelength  response  generally  lowers  the  overall  detectivity.  Conversely,  a 
decrease  in  the  wavelength  response  will  generally  increase  the  overall  detectivity.  It  is  a 
maximization  of  the  total  area  under  the  curve  integrated  responses  that  corresponds  to 
the  greatest  sensor  performance.  This  trade-off  analysis  should  be  performed  by  the 
Photonics  Mast  Systems’s  FUR  manufacturer  using  the  data  in  figure  48. 

The  comparison  of  the  difference  in  atmospheric  transmittance  measurements,  versus 
each  specific  atmospheric  and  meteorological  condition,  is  shown  in  figure  48.  The  curve, 
identified  as  having  a  precipitable  water  content  of  4.7  mm/km  (pink),  represents  a  rela¬ 
tively  cold-clear  day  in  Adak  with  the  following  specifications: 


Sil£ 

Time/Date 

Sh  Rh 

Range 

Adak 

16:10,  20  Feb  92 

2  m  5  m 

1160  m 

I 

ReLH  E 

E»L 

3.4°C 

71.3%  1010  mb  9  kn 

4.7  mm/km 

From  the  curve,  the  transmittance  is 

Tran  0002: 

3.479  -  3.995  microns 

=  94% 

(Clear  Day) 

4.612  microns 

=  83% 

(Range  Corrected) 

8.969  -  11.498  microns 

=  92% 

Corrected  Ranee 
1000  m 


and  so  under  these  conditions,  the  3.4-  to  4.0-micron  region  is  2%  higher  than  that  of  the 
8-9-  to  11.5-micron  region. 


The  curve,  identified  as  having  a  precipitable  water  content  of  3.2  mm/km  (yellow), 
represents  another  relatively  cold-clear  day  in  Adak,  and  it  has  the  following  specifica- 


tions: 

Sits 

TimeZPats. 

Eh 

Bangs 

Corrected  Range 

Adak 

11:10,  22  Feb  92 

2  m 

5  m 

1160  m 

1000  m 

u 

0 

o 
H  © 

Rel.H  E 

68.7%  1006  mb 

12  kn 

P*. 

3.2  mm/km 

From  the  curve,  the  overall  transmittance  is  slightly  higher  for  this  Adak  clear  day. 
This  makes  sense  because  the  precipitable  water  content  for  this  day  and  time  was  lower. 

Tran  0021:  3.479  -  3.995  microns  =  95% 

(Clear  Day)  4.612  microns  *  86% 

(Range  Corrected)  8.969  -  11.498  microns  =  96% 

And  under  the  above  condition,  the  8.9-  to  11.5-micron  region  is  slightly  higher  (by 
only  1%)  than  the  3.4-  to  4.0-micron  region. 

The  curve,  identified  as  having  a  precipitable  water  content  of  2.8  mm/km  (light  blue), 
represents  a  cold  day  in  Adak  when  the  APA  transmittance  measurements  were  per¬ 
formed  during  a  light  snowfall.  This  transmittance  run  had  the  following  specifications: 
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Site  Iimgfl2ate 

Adak  13:40/23  Feb  92 


I  Rel.H 

-0.9°C  58.5% 


E 

118  mb 


12  kn 


Range 
1160  m 

E-, 

2.8  mm/km 


1000  m 


From  this  curve,  the  overall  transmittance  during  this  light  snowfall  is  lower  than 
those  for  the  two  Adak  clear  days.  It  was  interesting  to  learn  that,  like  rain,  atmospheric 
transmittance  through  snow  is  not  banded;  for  example,  the  transmittance  values  are 
lower;  however,  one  infrared  waveband  is  not  lowered  more  than  the  other. 

Tran  0047  3.479  -  3.995  microns  «  87% 

(Lt.  Snow)  4.612  microns  *  78% 

(Range  corrected)  8.969  -  11.498  microns  «  81% 

So  when  one  compares  these  values  with  the  Adak  clear  day  data  on  22  February  1992 
(since  it  has  the  closest  precipitabie  water  content  to  this  day),  the  3.479-  to  3.995-micron 
region  drops  8.0%;  while  at  the  wavelength  of  4.612-microns,  the  value  also  drops  8%; 
finally,  the  8.969-  to  11.498-micron  region  drops  the  most  at  15%.  Again,  the  difference 
between  the  3.4-  to  4.0-micron  and  8.9-  to  11.5-micron  wavelength  regions  has  the  short 
waveband  having  a  slightly  higher  overall  transmittance  by  6%. 

This  same  general  trend  is  also  affirmed  from  the  curve  that  is  identified  as  having  a 
precipitabie  water  content  of  3.4  mm/km  (black),  but  also  represents  a  day  in  Adak  when 
the  APA  transmittance  measurements  were  performed  during  a  heavy  snowfall.  It  should 
be  noted  from  section  4.1.2,  that  as  the  amount  of  snowfall  increased,  both  wavebands 
had  their  transmittances  reduced  drastically.  In  fact,  under  a  “white-out”  condition,  desig¬ 
nated  under  Tran  0065A  at  the  start  of  a  run,  the  transmittance  in  the  3.4-  to  4.0-micron 
region  was  13.5%,  while  that  of  the  8.9-  to  11.5-micron  region  was  only  9.6.  This  trans¬ 
lates  to  only  a  3.9%  difference;  again,  both  wavebands  transmittance  values  were  reduced 
significantly.  From  the  black  curve,  we  see  that,  although  the  snowfall  was  heavy,  it  was 
not  a  “white-out”  condition.  The  bulk  conditions  during  this  measurement  were: 

Site  Iime/Date  Sh.  Eh  Range  Corrected  Range 

Adak  15:00,  24  Feb  92  2  m  5  m  1160  m  100  m 


I 

-1.1°C 


Rel.H 

76.0% 


E 

1006  mb 


3.4  mm/km 


From  this  data,  the  overall  transmittance  in  both  wavebands  is  lowered  again,  and 
both  bands  are  reduced  by  about  the  same  amount. 

Tran  6508  3.479  -  3.995  microns  »  75% 

(Hv  Snow)  4.612  microns  *  69% 

(Range  Corrected)  8.969  -  11.498  microns  *  70% 

Comparing  this  data  to  22  February  1992  Adak  data,  it  is  concluded  that  the  heavy 

snowfall  reduces  the  transmittance  in  the  3.4-  to  4.0-micron  region  by  20%,  while  it 
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reduced  the  transmittance  in  the  8.9-  to  11.5-micron  region  by  26%.  The  difference 
between  the  3.4-  to  4.0-micron  and  8.9-  to  11.5-micron  regions  is  only  5%,  with  the  trans¬ 
mittance  in  the  3.4-  to  4.0-micron  region  being  higher. 

These  four  examples  tended  to  support  the  conclusions  that,  given  the  cold-dry  air 
conditions  encountered  in  Adak,  the  differences  in  atmospheric  transmittance  in  the  3-  to 
5-micron  versus  the  8-  to  14-micron  region  is  very  slight.  The  difference  is  only  1%  to  2% 
for  clear  days,  and  increases  to  6%  to  8%  difference  under  various  snowfall  conditions. 
Under  the  Adak  clear  day  conditions,  both  wavebands  had  very  high  atmospheric  trans¬ 
mittance;  for  example,  in  excess  of  90%.  Under  the  various  Adak  snowfall  conditions, 
this  atmospheric  transmittance  dropped  slowly.  With  “white-out”  conditions  (visibilities 
less  than  3  feet),  the  atmospheric  transmittances  in  both  bands  were  10%  to  14%  with  the 
3-  to  5-micron  region  having  a  slightly  higher  transmittance.  This  could  indicate  that, 
under  these  atmospheric  and  meteorological  conditions,  one  waveband  was  not  better 
than  the  other  in  terms  of  final  atmospheric  transmittance;  however,  from  the  APA  Pen¬ 
sacola  data,  the  conclusion  does  not  hold. 


From  figure  48,  the  red  curve  represents  a  hot  and  humid  day  in  Pensacola,  Florida. 
The  relative  humidity  during  this  APA  transmittance  run  was  lower  than  what  occurred  on 
most  of  the  APA  Pensacola  days,  and  this  translated  to  a  lower  precipitable  water  content. 
The  bulk  specifications  during  this  run  were: 


Site  Time/Date  Sa 

Pensacola  13:45/23  Sep  92  1  m 


Rh  Ranee  Corrected  Range 

3  m  1685  m  1000  m 


X  Rel.H  £  Vwtf.lhr  El 

27.5#C  66%  1013  mb  4.9  kn  18.4  mm/km 


From  this  curve,  the  transmittance  is: 


Tran  59_60 

3.016  -  3.247  microns 

=  37% 

(18.4  mm/km) 

3.479  -  3.621  microns 

=  92% 

(Range  Corrected) 

3.639  -  3.994  microns 

-  97% 

4.612  microns 

«  69% 

8.969  -  9.601  microns 

=  76% 

9.659  -  12.01  microns 

=  70% 

Given  the  precipitable  water  content  of  18.4  mm/km,  the  differences  (93%  to  72%)  in 
the  atmospheric  transmittance,  between  the  3.4-  to  4.0-micron  region  and  the  8.9-  to 
12.0-micron  region,  was  approximately  21%. 

The  green  curve,  identified  as  having  a  precipitable  water  content  of  21.8  mm/km, 
represents  another  hot  and  humid  day  in  Pensacola.  This  day  had  a  higher  precipitable 
water  content  because  the  relative  humidity  was  higher.  This  APA  transmittance  run 
occurred  under  the  following  set  of  specifications: 

Sil£  Time/Date  Su  Eh  Ranee  Corrected  Range 

Pensacola  16:50/21  Sep  92  1  m  3  m  1685  m  1000  m 
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I  Rel.H  E 

V Ahr 

E*. 

27.8°C  80%  1012  mb  9.2  kn 

21.8  mm/km 

From  this  curve,  the  transmittance  is: 

Trans  08_11 

3.016  -  3.247  microns 

=  38% 

(21.8  mm/km) 

3.749  -  3.621  microns 

=  89% 

(Range  Corrected) 

3.639  -  3.994  microns 

=  94% 

4.612  microns 

=  70% 

8.969  -  9.601  microns 

=  77% 

9.659  -  12.01  microns 

=  69% 

Given  the  precipitable  water  content  of  21.8  mm/km,  the  differences  (91%  to  72%)  in 
the  atmospheric  transmittance,  between  the  3.4-  to  4.0-micron  region  and  the  8.9-  to 
12.0-micron  region,  was  approximately  19%. 

Finally,  the  dark  blue  curve,  identified  as  having  a  precipitable  water  content  of 
23.3  mmAcm,  represents  a  very  hot  and  humid  day  in  Pensacola.  This  day  had  the  highest 
precipitable  water  content  encountered  in  Pensacola.  The  following  specifications 
occurred: 


Site 

Time/Date 

Su 

Eh 

Range 

Corrected  Range 

Pensacola 

13:35,  22Sep92 

1  m 

3  m 

1685  m 

1000  m 

I 

BeLH  E 

Eul 

28.3°C 

77.5%  1014  mb 

11.5  kn 

23.3  mm/km 

From  this  curve,  the  transmittance  is: 

Tran  26_30  3.016  -  3.247  microns  *  36% 

(23.3  mm/km)  3.479  -  3.621  microns  =  85% 

(Range  corrected)  3.639  -  3.994  microns  =  90% 

4.612  microns  *  67% 

8.969  -  9.601  microns  «  69% 

9.659  -  12.01  microns  «  59% 

Given  the  higher  precipitable  water  content  (23.3  mm/km),  the  differences  (87%  to 
62%)  in  the  atmospheric  transmittance  between  the  3.4-  to  4.0-micron  region  and  the  8.9- 
to-12.0  micron  region  was  approximately  25%. 

Comparing  these  three  data  sets  APA  Pensacola,  it  is  not  surprising  that  as  the 
precipitable  water  content  increased  (from  18.4  to  23.3  mm/km),  the  overall  atmospheric 
transmittance  in  both  wavebands  was  reduced.  In  fact,  given  this  increase  in  water  content 
over  the  path,  the  3.4-  to  4.0-micron  region  dropped  approximately  6%  and  the  8.9-  to 
12.0-micron  region  dropped  approximately  10%.  Extending  this  concept  further,  one  sees 
that,  when  comparing  the  APA  Adak  data  to  the  APA  Pensacola  data,  as  the  precipitable 
water  increased  (from  3.2  to  23.  3  mm/km),  the  overall  transmittance  in  both  bands 
dropped.  The  8-  to  14-micron  wavelength  region  was  significantly  more  affected.  The  3.4- 
to  4.0-micron  region  transmittance  dropped  approximately  8%,  while  the  8.9-  to 
12.0-micron  region’s  transmittance  dropped  approximately  34%. 
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This  conclusion  affirms  the  generally  accepted  principle  that  the  3-  to  5-micron  FUR 
systems  perform  better  than  the  8-  to  14-micron  FLIR  systems  under  hot  and  high  humid¬ 
ity  conditions.  Figures  49  and  50,  which  show  enlarged  views  of  figure  48,  are  the  two 
infrared  wavebands  of  interest.  These  figures  show  the  strong  and  weak  atmospheric 
absorption  bands  identified  in  table  2.  These  figures  display  some  surprising  results;  in 
the  comparison  of  the  APA  Adak  runs,  there  are  quite  normal  atmospheric  transmittance 
windows.  Given  the  relatively  low  precipitable  water  content  along  the  APA  Adak  optical 
path,  the  weak  water  absorption  band  at  A.  ■  3.2  shows  a  much  smaller  effect  in  the  Adak 
runs  than  the  Pensacola  runs  where  the  amount  of  water  in  the  optical  path  was  much 
more.  In  the  3.4-  to  4.2-micron  wavelength  region,  the  APA  Adak  transmittance  runs  were 
relatively  well-behaved  and  flat,  while  the  APA  Pensacola  transmittance  runs  in  this  wave¬ 
length  region  exhibited  some  interesting  structure.  At  the  center  of  the  two  nitrous  oxide 
(N20)  absorption  bands  at  3.9  and  4.05  microns,  the  APA  Pensacola  transmittance  values 
increased  and  peaked  at  approximately  3.96  microns.  The  APA  Adak  transmittance  val¬ 
ues  are  still  rather  flat  in  this  region.  This  tends  to  suggest  that  the  absorber  amount  of 
N20  was  less  in  Pensacola  than  in  Adak.  This  might  have  something  to  do  with  the  rain 
that  occurred  during  the  APA  Pensacola  deployments. 

In  a  similar  manner,  the  carbon  monoxide  absorber  amounts  in  Pensacola  may  have 
been  larger  than  in  Adak  at  the  wavelength  of  4.6  microns.  This  makes  sense,  in  that 
Pensacola  was  much  more  of  an  urban  environment  than  Adak  Island;  therefore,  more 
SMOG  levels  can  be  expected  in  Pensacola  because  an  increased  amount  of  CO  is  pre¬ 
sent.  In  the  8-  to  14-micron  wavelength  region,  the  APA  Adak  transmittance  runs  were 
again  more  well-behaved  than  those  of  the  APA  Pensacola  runs. 

The  APA  Adak  transmittance  runs  were  fairly  flat  across  long  wavebands  with  only 
the  quite  common  minor  fluctuations  and  structures.  Conversely,  the  transmittance  values 
for  the  APA  Pensacola  runs  were  not  very  well-behaved.  At  approximately  10  microns, 
these  atmospheric  transmittance  values  fall  off  dramatically  showing  much  much  struc¬ 
ture  and  fluctuations.  At  this  wavelength,  the  carbon  dioxide  absorption  band  becomes 
more  and  more  dominant.  The  amount  of  C02  present  in  Pensacola  should  have  been 
much  higher  than  that  present  in  Adak,  given  that  Pensacola  was  hot  and  humid,  and  had 
much  more  vegetation  than  the  cold-arid  environment  in  Adak.  Whether  or  not  the  vari¬ 
ation  in  the  C02  amount  can  entirely  explain  these  fluctuations  is  unknown.  Again,  a 
method  to  measure  the  C02  absorber  would  be  very  helpful.  It  is  suspected  that  this  effect 
is  not  all  attributed  to  C02  absorption,  but  to  water  and  aerosol  scattering.  Unfortunately, 
the  APA  Program  did  not  have  a  method  to  verify  this  supposition.  To  better  understand 
this  effect,  a  methodology  that  measures  the  amount  of  C02  present  must  be  incorporated 
into  APA  to  allow  the  indirect  measurement  of  the  water  aerosol  particle  scattering  effect. 
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The  data,  shown  in  figures  48  to  50,  allow  the  forming  of  final  con  fusions;  for 
example, 

1.  Under  the  atmospheric  conditions  of  very  low  precipitable  water  content  (2.7  to 
4.7  mm/km)  and  even  under  the  various  forms  of  cold  precipitation  (rain,  light 
snow,  heavy  snow),  the  atmospheric  transmittance  in  each  of  the  infrared 
wavebands  is  very  high  (in  excess  of  90%);  thus,  there  is  no  appreciable  differ¬ 
ence  in  atmospheric  transmittance. 

2.  Under  the  atmospheric  conditions  of  very  high  precipitable  water  content  (18.4 
to  23.3  mm/km),  the  atmospheric  transmittance  in  the  3-  to  5-micron  waveband 
can  be  as  much  as  25%  to  30%  higher  than  in  the  8-  to  14-micron  waveband. 

4.1.5  Atmospheric  Computer  Modeling  Analysis  and  Results 

The  comparison  of  the  prediction  results  derived  from  the  LOWTRAN  computer  codes 
versus  actual  APA  transmittance  measurements  is  one  of  the  goals  of  the  APA  analysis. 
This  analysis  by  comparison  yields  multiple  benefits.  First,  it  allows  the  prediction  results 
of  LOWTRAN  to  be  validated,  given  these  special  submarine-imaging  geometries,  and  the 
different  bulk  meteorological  conditions  that  occurred  during  the  APA  Deployments.  This 
type  of  analysis  also  allows  the  prediction  results  of  the  two  most  common  versions  of 
LOWTRAN  (LOWTRAN  6  and  LOWTRAN  7)  to  be  compared  for  verification  that  certain 
corrections  to  the  code  in  LOWTRAN  7  have  the  desired  effect,  given  these  special  imag¬ 
ing  geometries.  Finally,  this  comparison  allows  the  APA  analyst  a  method  to  predict  how 
much  effect  the  aerosols  had  on  the  APA  data.  This  last  comparison  is  based  on  the 
simple  difference  between  the  APA  transmittance  data  and  the  data  predicted  by 
LOWTRAN,  assuming  a  No  Aerosol  Model  case  (IHAZE=0).  It  should  be  noted  that  this 
last  comparison  is  subject  to  all  the  errors  in  the  APA  Experiment,  and  all  the  errors  in 
the  LOWTRAN  predictions,  given  LOWTRAN’ s  data  inputs;  thus,  this  should  be  used 
qualitative  to  describe  the  data,  rather  than  as  a  method  to  quantitatively  predict  the 
amount  of  aerosol  encountered  during  the  APA  deployments. 

As  detailed  earlier,  previous  work  in  this  area  of  LOWTRAN  validation  is  rare.  Refer¬ 
ences  5  and  9  through  12  are  the  most  applicable  sources,  given  the  special  close-to-the- 
ocean  imaging  geometries  used  during  the  APA  deployments.  Since  the  deployments 
covered  the  two  bounding  atmospheric  conditions  sought;  for  example,  the  APA  Adak 
deployment  sought  a  northern  aerosol  atmospheric  conditions  (high  wind  speed,  rough 
water,  cold-arid  environment)  and  the  APA  Pensacola  deployment  sought  a  high  humidity 
and  temperature  (high  precipitable  water  content).  The  goal  is  to  validate  LOWTRAN  at 
these  two  bounds.  If  LOWTRAN,  which  is  again  just  a  mathematical  model,  could  be 
forced  to  agreement  at  these  two  bounds,  then  LOWTRAN  could  be  employed  throughout 
the  world  under  various  meteorological  conditions  to  predict  the  atmospheric  transmit¬ 
tance  in  these  two  infrared  wavebands.  This  would  eliminate  the  need  to  perform  the 
costly  APA  deployments.  From  the  APA  data,  one  will  see  that  it  is  a  lofty  and  most 
difficult  goal  to  attain. 
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Figure  50.  Adak  versus  Pensacola  water  content  (range  corrected,  blow-up). 


References  5  and  9  through  12  detail  this  degree  of  difficulty.  LOWTRAN’s  prediction 
results  are  adversely  effected  by  many  of  the  conditions  that  were  required  under  the  APA 
analysis.  Conditions,  such  as,  the  special  near-horizontal  path,  the  optical  paths  closeness 
to  the  ocean  surface,  and  the  degree  of  layering  of  the  radiosonde  data  inputs,  all  serve  to 
provide  problems  to  LOWTRAN’s  prediction  capabilities  for  atmospheric  transmittance. 
References  5  and  9  through  12  show  the  results  of  the  validation  of  the  LOWTRAN  6 
code  over  near-horizontal  paths  at  35-  to  50-foot  sensor  and  source  heights  off  the  surface 
of  the  ocean.  In  each  of  these  results,  there  is  the  LOWTRAN  Code  characteristic  the 
“90-degree  Elevation  Angle  Dip”.  Figure  51  (reference  9)  shows  an  example  of  this 
“Dip”  that  lowers  the  predicted  radiance  levels  as  compared  to  the  measured  values.  This 
“Dip”  occurs  regardless  of  the  aerosol  model  used. 

This  “90-degree  Elevation  Angie  Dip”  can  be  easily  explained,  given  the  default  imag¬ 
ing  geometries  incorporated  by  LOWTRAN.  The  LOWTRAN  code  was  developed  by  the 
Air  Force  Geophysical  Laboratories  to  predict  upwelling  and  downwelling  transmittance 
values  in  the  visible  and  infrared  wavebands  under  various  atmospheric  and  meteorologi¬ 
cal  conditions.  This  default  imaging  geometry  defines  the  elevation  angle  used  in 
LOWTRAN;  such,  that  0-degree  is  zenith  (straight-up)  and  90-degrees  is  a  horizontal 
path.  Using  these  initial  sensor  and  source  geometries,  LOWTRAN  calculates  the  true 
refracted  optical  pathlength  to  solve  for  the  final  range  value  used  with  LOWTRAN’s 
tabled  atmospheric  extinction  coefficients  (located  in  look-up  tables).  These  default  imag¬ 
ing  geometries  are  such,  that  this  refracted  range  calculation  goes  as  one  over  the  sine  of 
the  elevation  angle.  At  an  elevation  angle  of  90-degrees,  this  singularity  causes 
LOWTRAN  to  error  out,  and  the  code  uses  a  default  layering  profile  so  that  the  resulting 
elevation  angle  is  not  90-degrees.  Figure  51  also  shows  how  this  effect  is  reduced  by 
multi-layering  the  radiosonde  data  inputs  more  closely  to  the  ocean  surface,  for  example, 
by  increasing  the  number  of  LOWTRAN  atmospheric  profiles  (plane-parallel  layers)  in 
the  first  kilometer  of  altitude.  Reference  11  discusses  this  effect  further  and  verifies  that 
the  application  of  more  radiosonde  layers,  closer  to  the  ocean  surface,  allows  LOWTRAN 
to  better  calculate  the  true  refracted  optical  path;  for  example,  more  accurate  layering  of 
the  profiles  allows  for  more  accurate  selection  of  the  refractive  index  profiles  to  be  used. 
Wollenweber  (reference  11)  goes  beyond  this  description  and  attempts  to  correct  the 
LOWTRAN  code  by  removing  the  default  selection  routine.  His  modified  version  of 
LOWTRAN  6  resides  at  NCCOSC  RDT&E  Division— San  Diego;  it  requires  multiple  layer¬ 
ing  of  the  first-kilometer-of-altitude  to  see  significant  correction  to  the  existing 
LOWTRAN  codes. 

The  APA  analysis  did  not  use  this  modified  version  of  LOWTRAN  6  for  two  reasons. 
First,  the  APA  experiment  did  not  have  access  to  radiosonde  equipment  other  than  the 
APA  Experiment  3  ground  measurements  provide  by  the  weather  stations.  In  subsequent 
APA  deployments,  it  is  recommended  that  radiosonde  launches  be  performed  simultane¬ 
ously  with  the  APA  transmittance  measurements  so  that  the  evaluation  of  the  modified 
LOWTRAN  6  code  can  be  completed.  The  APA  analysis  used  radiosonde  data  as  gath¬ 
ered  by  the  Naval  Oceanography  Command  Detachment— Asheville  (NOCD),  which  gath¬ 
ers  radiosonde  data  at  least  twice  a  day  at  over  400  locations  throughout  the  world. 
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The  data,  that  the  APA  TSCA  was  based  upon,  is  the  generally  accepted  source  of  current 
and  historical  (over  one  hundred  years  of  meteorological  records)  meteorological  data  for 
establishing  conditions  throughout  the  world.  Given  the  consistency  of  this  historical  data¬ 
base,  it  is  an  excellent  source  for  normal  radiosonde  inputs  to  LOWTRAN.  The  NOCD 
radiosonde  data  are  standard  radiosonde  runs  and  the  normal  5  to  7  layers  are  provided 
in  the  first  kilometer  of  altitude.  Wollenweber’s  modified  version  of  LOWTRAN  6 
requires  in  excess  of  12  layers  in  the  first  kilometer  to  see  a  significant  difference  in  the 
predictions. 

The  other  reason  that  the  APA  analysis  did  not  use  the  Wollenweber  modified  version 
was  that  it  was  desired  to  validate  both  commonly  available  off-the-shelf  personal  com¬ 
puter  versions  of  LOWTRAN  6  and  LOWTRAN  7  with  the  actual  APA  transmittance 
measurements.  The  APA  analysis  evaluated  both  versions  of  this  LOWTRAN  code  to 
verify  that  the  “90-degree  elevation  angle  Dip”  problem  was  corrected  in  LOWTRAN  7. 
As  performed  by  A.  Ben-Shalom  (reference  7),  LOWTRAN  7  incorporated  corrections  to 
the  code.  Parts  of  these  corrections  dealt  with  the  “90-degree  elevation  angle  Dip”  prob¬ 
lem.  Discussions  with  Hughes  and  Wollenweber  suggested  that  this  might  not  be  true. 

Figures  52  and  53  show  examples  of  a  comparison  of  the  LOWTRAN  6  and 
LOWTRAN  7  transmittance  predictions  for  the  APA  data  taken  in  Adak,  Alaska  on  20 
February  1992.  In  both  cases,  the  Navy  Maritime  Model  and  the  No  Aerosol  Model,  only 
slight  differences  occur  between  the  two  different  versions  over  the  two  infrared  wave¬ 
bands.  Since  these  differences  go  positive  and  negative,  with  no  visible  consistency 
throughout  the  entire  database  checked,  it  was  decided  to  look  at  the  magnitude  of  this 
difference. 

Figure  54  shows  the  case  of  the  No  Aerosol  Model.  The  magnitude  of  the  difference 
between  the  codes  is  only  an  average  of  2.9%  in  the  3.4-  to  4.2-micron  range;  an  average 
of  1.5%  in  the  4.4-  to  4.9-micron  range;  an  average  difference  of  1.0%  in  the  7.8-  to 
14-micron  range.  Figure  55  shows  the  case  of  the  Navy  Maritime  Model.  These  differ¬ 
ences  are  slightly  larger;  for  example,  an  average  of  4.2%  in  the  3.4-  to  4.2-micron  range, 
an  average  of  3.8%  in  the  4.4-  to  4.9-micron  range,  and  an  average  difference  of  4.9%  in 
the  7.8-  to  14-micron  range. 

The  examples,  shown  in  figures  52  to  55,  are  very  similar  to  the  results  found  in  all 
the  APA  comparisons  of  the  two  LOWTRAN  codes.  It  can  be  assumed  that  the  compari¬ 
sons  of  the  LOWTRAN  6  versus  LOWTRAN  7  data  for  all  the  APA  data  (Adak,  20 
through  27  February  1992,  and  Pensacola,  20  through  28  September  1992)  are  very  much 
the  same  as  those  shown  in  figures  52  to  55.  In  both  the  Adak  and  the  Pensacola  data,  the 
No  Aerosol  Model  showed  differences  as  much  as  3%  off  while  the  magnitude  of  the 
difference  in  all  the  Aerosol  Models  used  showed  as  much  as  a  5%  difference.  The  Navy 
Maritime  Model  always  showed  the  greatest  difference  at  this  5%  value.  It  should  be 
noted  that  figures  54  and  55  show  the  magnitude  of  this  difference;  for  example,  the 
absolute  value  of  the  difference  between  the  LOWTRAN  6  and  LOWTRAN  7  predictions 
shown  in  figures  52  and  53. 
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Figure  52.  LOWTRAN:  comparison  of  version  6  and  7  no  aerosol  model  (Adak,  AK  on  2/20/92). 
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:  comparison  of  version  6  and  7  with  Navy  maritime  model  (Adak,  AK  on  2/20/92). 
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Difference  between  LOWTRAN  6  and  7  with  Navy  maritime  model  (Adak,  AK  on  2/20/92). 


Given  the  worse  case  scenario  of  the  Navy  Maritime  Aerosol  Model,  the  average  dif¬ 
ference  between  these  two  LOWTRAN  versions  is  only  5%,  at  least  for  these  specific  APA 
imaging  geometries  and  radiosonde  data  inputs;  thus,  it  was  decided  to  simplify  the  APA 
analysis  of  the  validation  of  these  two  LOWTRAN  versions  and  compare  the  prediction 
results  of  the  LOWTRAN  7  code  with  the  randomly  selected  APA  transmittance  measure¬ 
ments.  As  a  final  note  to  this  LOWTRAN  6  versus  LOWTRAN  7  comparison  analysis,  it 
can  be  seen  that,  given  these  slight  differences  observed  by  comparison,  the  Ben-Shalom 
corrections  in  LOWTRAN  7  do  not  have  a  great  effect  given  these  APA  specific  imaging 
geometries. 

The  validation  of  the  LOWTRAN  7  predictions  compared  with  the  many  APA  trans¬ 
mittance  measurements  is  shown  in  figures  56  to  65.  Appendix  B  shows  the  NOCD  pro¬ 
vided  Radiosonde  data  for  all  the  APA  deployment  days  in  Adak,  Alaska  and  Pensacola, 
Florida.  In  Appendix  C,  an  example  of  the  LOWTRAN  7  data  input  and  output  files  are 
shown.  The  selected  example  represents  the  data  taken  on  20  February  1992  in  Adak.  The 
entire  radiosonde  database  is  provided  in  this  appendix  so  that  analysts  can  perform  their 
own  analysis  of  this  APA  data.  For  the  APA  LOWTRAN  comparison  analysis,  all  the 
different  LOWTRAN  7  aerosol  models  are  included  with  the  hope  that  one  model  will 
stand  out  as  better  than  the  others. 

Table  4  contains  a  summary  chart  of  the  sensor  imaging  geometries  at  APA  deploy¬ 
ment  sites.  The  range  values  cited  in  this  table  result  from  the  measurements  of  all  the 
various  APA  optical  paths  as  measured  with  a  laser  rangefinder  (wavelength  * 
1.52  microns;  range  measurement  error  =  ±5  meters).  The  cited  zenith  angles  are  com¬ 
puted  with  the  assumption  that  there  is  no  refraction.  These  values  are  used  as  starting 
points  for  the  LOWTRAN  data  inputs.  Since  LOWTRAN  computes  the  true  refracted 
optical  path,  LOWTRAN  must  be  run  with  various  elevation  angles,  so  that  the 
LOWTRAN  calculated  range  matches  that  of  the  measured  range  of  the  laser  range¬ 
finders.  From  figures  56  through  65,  the  comparison  between  the  LOWTRAN  predictions 
and  the  actual  data  obtained  in  APA  Transmittance  Measurements  (for  three  different 
wavelengths  in  these  two  infrared  wavelength  bands)  are  computed  and  the  differences 
contained  in  corresponding  tables  5  through  14,  respectively. 

The  conclusions  from  the  comparison  analysis  of  APA  LOWTRAN  7  are  not  surpris¬ 
ing,  in  that  LOWTRAN’s  predictions  are  as  good  as  the  data  input  into  the  code.  The 
special  near-horizontal  path  geometries  required  by  the  APA  experiments  cause  problems 
to  LOWTRAN.  The  APA  Adak  data  comparisons  all  show  that  LOWTRAN  does  a  very 
good  job  in  the  prediction  of  the  atmospheric  transmittance  values  when  the  measured 
APA  transmittance  values  in  both  infrared  wavebands  were  relatively  high;  for  example, 
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Table  4.  APA  deployment  site’s  sensor  imaging  geometries. 
Spectroradiometer  36-inch  Collimator 


Site/Date 

Sensor  Height 

Sensor  Height 

Range: 

Zenith  Angle: 

Adak 

2/20/92 

2  m 

5  m 

1160  m 

89.9  deg 

2/21/92 

2  m 

5  m 

1160  m 

89.9  deg 

2/22/92 

2  m 

5  m 

1160  m 

89.9  deg 

2/23/92 

2  m 

5  m 

1160  m 

89.9  deg 

2/24/92 

2  m 

5  m 

1160  m 

89.9  deg 

2/25/92 

2  m 

5  m 

1160  m 

89.9  deg 

2/26/92 
(C  Run) 

2  m 

5  m 

1160  m 

89.9  deg 

2/27/92 

2  m 

5  m 

1160  m 

89.9  deg 

MRT  Runs 
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Figure  57.  Comparison  of  LOWTRAN  7  models  and  actual  data  (Adak,  AK  on  2/22/92). 
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Figure  60.  Comparison  of  LOWTRAN  7  models  and  actual  data  (Adak,  AK  on  2/25/92). 
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Figure  62.  Comparison  of  LOWTRAN  7  models  and  actual  data  (Pensacola,  FL  on  9/22/92). 
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Table  5.  Differences  between  LOWTRAN  and  actual  data,  Adak,  AK  (2/20/92). 

From  figure  56,  the  differences  computed  between  the  LOWTRAN  predictions  and 
The  APA  Transmittance  Measurements  (for  three  different  wavelengths  in  these  two 
infrared  wavelength  bands)  are  contained  herein. 


Condition:  Site: 

Sh:  Rh: 

Ranee 

Clear  Day  Adak  -  20  Feb  92 

2  m  5  m 

1160  m 

Zenith:  J: 

RELh: 

E:  Y**: 

Eh.: 

89.9  deg  3.4 °C 

71.3% 

1010  mb  9  kn 

4.7  mm/km 

No  Aerosol: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

1% 

-3% 

-5% 

Navy  Maritime: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

5% 

0% 

-4% 

Maritime: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

8% 

2% 

-3% 

Rural: 

3  8  microns: 

4.7  microns: 

10.5  microns: 

3% 

-2% 

-4% 

Rural  (5km  vis): 

3.8  microns: 

4.7  microns: 

10.5  microns: 

Desert: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

Fog  (0.5km  vis): 

3.8  microns: 

4.7  microns: 

10.5  microns: 

Fog  (0.2km  vis): 

3.8  microns: 

4.7  microns: 

10.5  microns: 

Tran0002: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

93% 

79% 

89% 

Tran: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

Tran: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

— 

— 

— 
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Table  6.  Differences  between  LOWTRAN  and  actual  data,  Adak,  AK  (2/22/92). 
From  figure  57,  we  find  the  differences  computed  between  the  LOWTRAN  predictions 


and  the  APA  transmittance  measurements  (for  three  different  wavelengths  in  these  two 
infrared  wavelength  bands)  are  contained  herein. 

Condition:  £&: 

Sh:  Rh: 

Range 

Clear  Day  Adak  -  22  Feb  92 

2  m  5  m 

1160  m 

Zenith:  I: 

RELh: 

E:  Yjhs" 

E* 

89.9  deg  0.°C 

68.7% 

1006  mb  12  kn 

3.2  mm/km 

No  Aerosol: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

2% 

-5% 

-2% 

Navy  Maritime: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

3% 

-3% 

-1% 

Maritime: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

7% 

1% 

0% 

Rural: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

3% 

-3% 

0% 

Rural  (5  km  vis): 

3.8  microns: 

4.7  microns: 

10.5  microns: 

Desert: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

3% 

-4% 

-1% 

Fog  (0.5  km  vis): 

3.8  microns: 

4.7  microns: 

10.5  microns: 

94% 

82% 

80% 

Fog  (0.2  km  vis): 

3.8  microns: 

4.7  microns: 

10.5  microns: 

Tran0021: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

94% 

82% 

94% 

Tran: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

Tran: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

— 

“ 

— 
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Table  7.  Differences  between  LOWTRAN  and  actual  data,  Adak,  AK  (2/23/92). 

From  figure  58,  the  differences  computed  between  the  LOWTRAN  predictions  and  the 
APA  transmittance  measurements  (for  three  different  wavelengths  in  these  two  infrared 
wavelength  bands)  are  contained  herein. 


Condition: 

Site: 

Sh.:  Rh: 

Range 

Lt  Snow 

Adak  -  23  Feb  92 

2  m  5  m 

1160  m 

Zenith: 

I: 

RELh: 

E: 

Ea: 

89.9  deg 

-0.9°C  58.5% 

1008  mb  12  kn 

2.8  mm/km 

No  Aerosol: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

-2% 

-7% 

-4% 

Navy  Maritime: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

0% 

-5% 

-3% 

Maritime: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

3% 

-2% 

-2% 

Rural: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

0% 

-5% 

-2% 

Rural  (5  km  vis): 

3.8  microns: 

4.7  microns: 

10.5  microns: 

5% 

0% 

2% 

Desert: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

-1% 

i 

ON 

-3% 

Fog  (0.5  km  vis): 

3.8  microns: 

4.7  microns: 

10.5  microns: 

91% 

80% 

17% 

Fog  (0.2  km  vis): 

3.8  microns: 

4.7  microns: 

10.5  microns: 

91% 

80% 

92% 

Tran0040: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

91% 

80% 

92% 

Tran: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

Tran: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

Table  8.  Differences  between  LOWTRAN  and  actual  data,  Adak,  AK  (2/24/92). 

From  figure  59,  the  differences  computed  between  the  LOWTRAN  predictions  and  the 
APA  transmittance  measurements  (for  three  different  wavelengths  in  these  two  infrared 
wavelength  bands)  are  contained  herein. 


Condition:  Siiai 

Sh*.  Rh: 

Range 

Mod.  Snow  Adak  -  24  Feb  92 
Heavy  Snow 

2  m  5  m 

1160  m 

Zenith:  J: 

RELu: 

£:  V^: 

Eh.: 

89.9  deg  -1.1  °C  76.0% 

1006  mb  6  kn 

3.4  mm/km 

No  Aerosol: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

2% 

-6% 

-13% 

Navy  Maritime: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

2% 

-5% 

-12% 

Maritime: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

8% 

-1% 

-11% 

Rural: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

3% 

-5% 

-11% 

Rural  (5  km  vis): 

3.8  microns: 

4.7  microns: 

10.5  microns: 

9% 

0% 

-7% 

Desert: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

3% 

-5% 

-11% 

Fog  (0.5  km  vis): 

3.8  microns: 

4.7  microns: 

10.5  microns: 

94% 

80% 

83% 

Fog  (0.2  km  vis): 

3.8  microns: 

4.7  microns: 

10.5  microns: 

94% 

80% 

83% 

Tran6503: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

Moderate  Snow 

94% 

80% 

83% 

Tran6508: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

Heavy  Snow 

71% 

60% 

83% 

Tran6601: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

Heavy  Snow 

14% 

11% 

10% 

Tran6608: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

Moderate  Snow 

20% 

16% 

15% 
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Table  9.  Differences  between  LOWTRAN  and  actual  data,  Adak,  AK  (2/25/92). 


From  figure  60,  the  differences  computed  between  the  LOWTRAN  predictions  and  the 
APA  transmittance  measurements  (for  three  different  wavelengths  in  these  two  infrared 
wavelength  bands)  are  contained  herein. 


Condition:  Site: 

Sh.:  Rh: 

Range 

Lt  Snow  Adak  -  25  Feb  92 

2  m  5  m 

1160  m 

Zenith:  J: 

RELh  : 

E:  V^: 

Ea: 

89.9  deg  -1.1 

°C  64.4% 

1009  mb  7.5  kn  2.7  mm/km 

No  Aerosol: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

8% 

4% 

2% 

Navy  Maritime: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

8% 

4% 

2% 

Maritime: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

15% 

7% 

3% 

Rural: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

9% 

5% 

3% 

Rural  (5  km  vis): 

3.8  microns: 

4.7  microns: 

10.5  microns: 

16% 

10% 

8% 

Desert: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

8% 

4% 

2% 

Fog  (0.5  km  vis): 

3.8  microns: 

4.7  microns: 

10.5  microns: 

100% 

90% 

81% 

Fog  (0.2  km  vis): 

3.8  microns: 

4.7  microns: 

10.5  microns: 

100% 

90% 

98% 

*Tran0080: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

Clear 

100% 

90% 

98% 

Tran0084: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

Light  Snow 

83% 

72% 

77% 

Tran: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

“ “ 

— 
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Table  10.  Differences  between  LOWTRAN  and  actual  data,  Adak,  AK  (2/27/92). 

From  figure  61,  the  differences  computed  between  the  LOWTRAN  predictions  and  the 
APA  transmittance  measurements  (for  three  different  wavelengths  in  these  two  infrared 
wavelength  bands)  are  contained  herein. 


Condition:  Site: 

Sh:  Rh: 

Range 

Clear  Day  Adak 

:  -  27  Feb  92 

2  m  5  m 

1160  m 

Zenith:  I: 

RELm: 

E:  Yau: 

Eh: 

89.9  deg  -00.3°C  56.7% 

1007  mb  9.9  kn 

2.7  mm/km 

No  Aerosol: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

3% 

-6% 

-8% 

Navy  Maritime: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

3% 

-6% 

-8% 

Maritime: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

6% 

-2% 

-6% 

Rural: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

3% 

-5% 

-6% 

Rural  (5  km  vis): 

3.8  microns: 

4.7  microns: 

10.5  microns: 

Desert: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

3% 

-6% 

-8% 

Fog  (0.5  km  vis): 

3.8  microns: 

4.7  microns: 

10.5  microns: 

Fog  (0.2  km  vis): 

3.8  microns: 

4.7  microns: 

10.5  microns: 

•Tran0093: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

Clear 

93% 

80% 

88% 

Tran0096: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

Clear 

92% 

80% 

85% 

Tran  : 

3.8  microns: 

4.7  microns: 

10.5  microns: 

Table  11.  Differences  between  LOWTRAN  and  actual  data,  Pensacola,  FL  (9/22/92). 

From  figure  62,  the  differences  computed  between  the  LOWTRAN  predictions  and  the 
APA  transmittance  measurements  (for  three  different  wavelengths  in  these  two  infrared 
wavelength  bands)  are  contained  herein. 


Condition: 

Site: 

Sh:  Rh: 

Range 

High  Humidity 

Pensacola  -  22  Sept  92 

1  m  3  m 

1685  m 

Zenith:  J: 

RELh: 

E:  Y**: 

Eh: 

89.93  deg  28.3°C  77.5% 

1014  mb  11.5  kn  23.3  mm/km 

No  Aerosol: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

13% 

-14% 

-17% 

Navy  Maritime: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

15% 

-13% 

-16% 

Maritime: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

29% 

-4% 

-10% 

Rural: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

15% 

-12% 

-15% 

Rural  (5  km  vis): 

3.8  microns: 

4.7  microns: 

10.5  microns: 

Desert: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

Fog  (0.5  km  vis): 

3.8  microns: 

4.7  microns: 

10.5  microns: 

Fog  (0.2  km  vis): 

3.8  microns: 

4.7  microns: 

10.5  microns: 

Tran26_30: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

78% 

42% 

44% 

Tran: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

Tran: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

Table  12.  Differences  between  LOWTRAN  and  actual  data,  Pensacola,  FL  (9/23/92). 

From  figure  63,  the  differences  computed  between  the  LOWTRAN  predictions  and  the 
APA  transmittance  measurements  (for  three  different  wavelengths  in  these  two  infrared 
wavelength  bands)  are  contained  herein. 


Condition: 

Site: 

Sh:  Rm: 

Range 

High 

Pensacola-23  Sept  92 

1  m  3  m 

1685  m 

Humidity 

Zenith: 

I: 

RELH: 

£:  Yiks: 

Eh.: 

89.93  deg 

27.5  °C  66.0% 

1013  mb  4.9  kn 

18.4  mm/km 

No  Aerosol: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

15% 

0% 

5% 

Navy  Maritime: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

20% 

1% 

8% 

Maritime: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

46% 

10% 

11% 

Rural: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

20% 

1% 

8% 

Rural  (5  km  vis): 

3.8  microns: 

4.7  microns: 

10.5  microns: 

Desert: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

Fog  (0.5  km  vis): 

3.8  microns: 

4.7  microns: 

10.5  microns: 

Fog  (0.2  km  vis): 

3.8  microns: 

4.7  microns: 

10.5  microns: 

Tran59_60: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

90% 

55% 

65% 

Tran: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

Tran: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

Table  13.  Differences  between  LOWTRAN  and  actual  data,  Pensacola,  FL 

(9/27/92). 

From  figure  64,  the  differences  computed  between  the  LOWTRAN  predictions  and  the 
APA  transmittance  measurements  (for  three  different  wavelengths  in  these  two  infrared 
wavelength  bands)  are  contained  herein. 


Condition: 

Site: 

Sh:  Rh: 

Ranee 

High 

Pensacola  -  27  Sept  92  3  m  3  m 

2190  m 

Humidity 

Zenith:  I: 

RELa: 

E:  V^: 

Eh.: 

90.00  deg  24.4°C  86.2% 

1014  mb  7.3  kn 

19.5  mm/km 

No  Aerosol: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

20% 

13% 

27% 

Navy  Maritime: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

23% 

13% 

27% 

Maritime: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

38% 

20% 

29% 

Rural: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

27% 

15% 

28% 

Rural  (5  km  vis): 

3.8  microns: 

4.7  microns: 

10.5  microns: 

Desert: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

Fog  (0.5  km  vis): 

3.8  microns: 

4.7  microns: 

10.5  microns: 

Fog  (0.2  km  vis): 

3.8  microns: 

4.7  microns: 

10.5  microns: 

•Tranll4_115  : 

3.8  microns: 

4.7  microns: 

10.5  microns: 

90% 

56% 

65% 

Tranll9_115: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

56% 

30% 

31% 

Tran 

3.8  microns: 

4.7  microns: 

10.5  microns: 

— 

— 
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Table  14.  Differences  between  LOWTRAN  and  actual  data,  Pensacola,  FL 

(9128/92). 

From  figure  65,  the  differences  computed  between  the  LOWTRAN  predictions  and  the 
APA  transmittance  measurements  (for  three  different  wavelengths  in  these  two  infrared 
wavelength  bands)  are  contained  herein. 


Condition: 

Site: 

Sr: 

Rm: 

Range 

High 

Pensacola  -  28  Sept  92  3  m 

3  m 

2190  m 

Humidity 

Zenith:  I: 

RELm: 

E: 

V  • 

y  ws. 

Eh.: 

90.00  deg  28.4°C  66% 

1014  mb 

4.9  kn 

18.9  mm/km 

No  Aerosol: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

8% 

-6% 

-3% 

Navy  Maritime: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

10% 

-6% 

-3% 

Maritime: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

18% 

-2% 

-2% 

Rural: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

13% 

-5% 

-2% 

Rural  (5  km  vis): 

3.8  microns: 

4.7  microns: 

10.5  microns: 

Desert: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

Fog  (0.5  km  vis): 

3.8  microns: 

4.7  microns: 

10.5  microns: 

Fog  (0.2  km  vis): 

3.8  microns: 

4.7  microns: 

10.5  microns: 

Tranl40_139: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

80% 

42% 

49% 

Tran: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

Tran: 

3.8  microns: 

4.7  microns: 

10.5  microns: 

1 

— 
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The  conclusions  from  the  comparison  analysis  of  APA  LOWTRAN  7  are  not  surpris¬ 
ing,  in  that,  LOWTRAN’s  predictions  are  as  good  as  the  data  input  into  the  code.  The 
special  near-horizontal  path  geometries  required  by  the  APA  experiments  cause  problems 
to  LOWTRAN.  The  APA  Adak  data  comparisons  all  show  that  LOWTRAN  does  a  very 
good  job  in  the  prediction  of  the  atmospheric  transmittance  values  when  the  measured 
APA  transmittance  values  in  both  infrared  wavebands  were  relatively  high;  for  example, 
greater  than  85%  transmittance  and  the  water  content  was  low  at  2.7  to  4.7  mm/km.  From 
the  APA  Adak  data,  it  is  found  that  for  both  infrared  wavebands,  none  of  the  aerosol 
models  is  any  better  than  the  other,  and  the  predictions  by  LOWTRAN  are  all  roughly 
within  5%  of  the  APA  measured  transmittance  values.  Also,  in  the  Adak  data  of  snow 
days,  light  snow  has  little  effect  on  these  high  transmittance  values.  For  the  cases  of 
moderate  and  heavy  snow,  there  is  a  tremendous  decrease  in  the  infrared  atmospheric 
transmittance,  but  this  drop  occurs  in  both  bands,  and  LOWTRAN  does  not  predict  these 
losses  in  transmittance  accurately. 

The  APA  Pensacola  data  comparisons  show  even  more  inconsistencies  in  the  predic¬ 
tion  capabilities  of  LOWTRAN  7.  Given  that  all  of  the  days  at  APA  Pensacola  exhibited 
relatively  high  precipitable  water  content  from  18.4  to  23.3  mm/km,  vast  inconsistencies 
were  found  in  this  data.  In  figure  62,  the  APA  measured  values  in  the  3-  to  5-micron 
waveband  are  roughly  15%  higher  than  those  predicted  by  LOWTRAN  7,  but  in  the  8-  to 
14-micron  waveband,  the  APA  measured  values  are  roughly  15%  lower  than  those  pre¬ 
dicted  by  LOWTRAN.  The  very  next  set  of  data  shown  in  figure  63,  however,  does  not 
exhibit  the  same  trend.  The  APA  measured  values  are  roughly  20%  higher  than  those 
predicted  by  LOWTRAN  in  the  3-  to  5-micron  waveband,  but  the  APA  measured  values 
are  roughly  8%  higher  than  those  predicted  by  LOWTRAN,  in  the  8-  to  14-micron  wave¬ 
band.  As  shown  in  figure  64,  the  APA  measured  values  are  again  much  higher,  by 
roughly  25%  in  both  wavebands,  than  those  predicted  by  LOWTRAN.  This  type  of  incon¬ 
sistency  in  transmittance  prediction  capabilities,  indicates  that  LOWTRAN  cannot  be 
trusted  to  give  good  atmospheric  transmittance  values  throughout  the  world  under  various 
atmospheric  and  meteorological  conditions,  especially  when  adopting  the  special  subma¬ 
rine-periscope  imaging  geometries  of  near-horizontal  paths  that  are  close  to  the  ocean 
surface. 

On  a  final  note,  even  though  wind  speeds  of  6  to  12  knots  were  encountered  in  Adak, 
LOWTRAN  predicts  that  the  amount  of  aerosol  effect  was,  at  most,  2%  in  the  3-  to 
5-micron  waveband,  and  5%  in  the  8-  to  14-micron  waveband.  In  the  APA  Pensacola  data 
comparisons,  major  inconsistencies  indicate  that  there  were  large  changes  in  the  amount 
of  aerosols  over  all  of  the  APA  Pensacola  deployment  days,  or  that  the  data  is  so  inconsis¬ 
tent,  that  meaningful  conclusions  cannot  be  drawn.  Unfortunately,  it  is  believed  that  the 
latter  is  true,  given  that  the  transmittance  and  water  content  values  did  not  change  much 
throughout  the  APA  Pensacola  deployment. 
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4.2  APA  EXPERIMENT  #1  ANALYSIS  AND  RESULTS 

The  goal  of  this  experiment  was  to  perform  atmospheric  MRT  measurements  simulta¬ 
neously  with  the  APA  experiment  #1  transmittance  measurements.  These  MRT  measure¬ 
ments  were  to  be  performed  over  identical  paths  as  the  transmittance  measurements.  (See 
figures  46  and  47  for  the  MRT  results.)  Both  MRT  results  and  resulting  image  quality 
analysis  are  summarized  as  follows. 

4.2.1  Specifications  of  FLIRs  Used  In  APA  Deployments 

The  following  FLER  cameras  were  used  in  the  Adak  and  Pensacola  APA  deployment: 

A.  ADAK 

1.  RPC  (Rank  Pullin)  Model  SS600 

a)  Detector:  8  to  14  SPRITE  HgCdTe  (British  Common  Module) 

b)  Optics:  254-mm  X9  Lens 

2.  Kodak 

a)  Detector:  3  to  5  PtSi  (512  X  640  Pixels) 

b)  Optics:  300-mm  Lens 

3.  Mitsubishi 

a)  Detector:  3  to  5  PtSi  (512  X  640  Pixels) 

b)  Optics:  200-mm  Lens 

B.  PENSACOLA 

1.  GEC  (General  Electric  Company)  V3800 

a)  Detector:  8  to  14  SPRITE  HgCdTe  (British  Common  Module) 

b)  Optics:  X5  to  X20  Zoom  Lens 

2.  Mitsubishi 

a)  Detector:  3  to  5  PtSi  (512  X  640  Pixels) 

b) Optics:  200-mm  Lens 

4.2.2  Test  Objective  and  Variations 

The  objective  of  the  experiment  was  to  compare  the  3-  to  5-micron  and  8-  to 
14-micron  FLIR  cameras  at  the  same  times,  and  over  the  same  path  lengths  as  the  trans¬ 
mittance  experiment,  as  well  as,  take  measurements  at  different  spatial  frequencies  (large 
and  small  4-bar  targets).  This  ultimately  presented  many  problems  that  resulted  in  modi¬ 
fying  APA  test  procedures. 

The  physical  geometry  of  the  test  sites  presented  a  problem  of  working  over  the  same 
pathlengths.  The  transmittance  experiment  required  a  pathlength  of  at  least  one  Km, 
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which  exceeded  the  FLIR’s  capability  to  resolve  the  small  4-bar  target  on  the  Blackbody 
Tank.  The  Blackbody  Tank  was  moved  closer  to  the  FLIRs  so  that  both  4-bar  targets  could 
be  used.  Figures  18  and  19  show  the  Adak  and  Pensacola  APA  test  site  geometries.  In 
Pensacola,  the  physical  geometry  of  the  beach  and  the  high  tides  forced  the  movement  of 
the  Blackbody  Tank  to  a  range  beyond  the  FLIR’s  ability  to  resolve  the  small  4-bar  target; 
thus,  all  Pensacola  measurements  are  based  on  the  large  4-bar  target.  Table  15  shows  the 
range  and  corresponding  spatial  frequencies  for  the  Blackbody  Tank. 

Table  15.  Blackbody  tank  spatial  frequencies. 

Range(m)  fx,(cycles/mrad)  fx2(cycles/mrad) 


500 

1.846 

3.106 

600 

2.216 

3.727 

685  (Adak) 

2.530 

4.255 

700 

2.585 

4.348 

800 

2.954 

4.969 

825  (Pensacola) 

3.047 

5.123 

900 

3.323 

5.590 

1000 

3.693 

6.211 

1100 

4.062 

6.832 

1200 

4.431 

7.453 

1300 

4.801 

8.075 

1400 

5.170 

8.696 

1500 

5.539 

9.317 

NOTES: 

Width (w,)  of  each  bar  on  small  4-bar  target:  8.05  cm 
Width(w2)  of  each  bar  on  large  4-bar  target:  13.5  cm 

Using  the  equation:  Spatial  Frequency  *  l^tan-’^’Width/Range)) 
where:  Width  =  width  of  each  bar 

Range  =  distance  from  target  to  source 


Sun  loading,  which  presented  the  biggest  challenge,  ultimately  forced  testing  to  take 
place  during  the  early  morning  and  night  hours.  Even  when  the  targets  were  completely 
shielded  from  direct  sunlight,  reflections  from  the  sand  and  water  created  unacceptable 
temperature  gradients  across  the  targets  surface.  Although  operating  at  night  produced 
very  solid  delta  T’s  and  small  gradients  across  the  tank  and  targets,  it  was  a  variation 
from  the  objective  of  running  this  experiment  simultaneously  with  the  transmittance 
experiment.  Running  the  transmittance  experiment  at  night  was  virtually  impossible 
because  of  the  difficulties  in  aligning  the  SR-5000  with  the  two  collimators. 

Wind  loading  was  not  a  factor  during  the  experiment.  Anticipating  this  to  be  the  great¬ 
est  challenge,  the  Blackbody  Tank  was  positioned  so  that  it  was  shielded  from  the  antici¬ 
pated  winds.  In  general,  the  winds  were  very  steady  and  much  lighter  than  expected,  as 
opposed  to  gusty  winds  that  could  have  presented  a  bigger  problem. 
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Despite  the  fact  that  the  Blackbody  Tank  successfully  aided  in  comparing  the  perform¬ 
ances  between  the  different  FURs,  the  actual  measured  values  of  the  delta  T’s  for  each 
system  do  not  carry  much  value.  Because  the  temperature  probes  have  an  associated  error 
of  0.2#C  and  the  tank  and  target  gradients  generally  averaged  around  0.3°C,  it’s  quite 
possible  the  measured  error  is  greater  than  the  measured  value  of  the  delta  T. 

4.2.3  Image  Quality  Comparison 

After  reviewing  the  recorded  MRT  experiment  tapes  for  both  Adak  and  Pensacola,  it 
was  very  evident  that  the  amount  of  shot  noise  in  the  video  was  proportional  to  the  water 
content  in  the  air.  The  video  from  Adak  (very  dry  with  low  water  content  less  than  5  mm/ 
km)  was  clear  with  very  little  shot  noise,  while  the  video  from  Pensacola  (water  content 
varied  between  18  mm/km  and  24  mm/km)  was  extremely  noisy.  This  held  true  for  both 
the  3-  to  5-micron  and  8-  to  14-micron  systems.  It  was  even  possible  to  see  differences 
between  the  extreme  conditions  of  water  content  in  Pensacola.  Comparing  the  GEC  FUR 
video  23  mm/km  for  9/22/92  with  18  mm/km  for  9/23/92,  there  is  a  considerably  more 
shot  noise  on  9/22/92. 


5.0  CONCLUSIONS 

This  section  summarizes  the  results  of  the  three  APA  experiments  and  presents  final 
conclusions.  These  conclusions  are  based  on  the  two  APA  deployments  (APA  Adak  and 
APA  Pensacola);  therefore,  they  are  not  to  be  considered  as  all  encompassing  answers, 
but  as  a  good  starting  point,  where  two  data  points  begin  to  suggest  that  there  is  indeed  a 
trend  for  atmospheric  transmittance  in  the  infrared  wavelength  regions  (3  to  5  microns 
and  8  to  14  microns).  This  APA  data  is  important  for  that  reason.  By  design,  the  two  APA 
deployments  encountered  vastly  different  atmospheric  and  meteorological  conditions. 

The  APA  Adak  deployment  sought  a  cold,  arid,  and  sparse  vegetation  environment. 
This  was  to  include;  northern  aerosol,  high  wind  speed,  and  generally  rough  weather 
(rain,  sleet,  and  snow  conditions).  The  APA  Adak  deployment  met  these  conditions  to  a 
good  degree;  however,  there  is  a  question  as  to  whether  the  wind  speeds  and  wave  heights 
were  large  enough  to  generate  a  sufficient  aerosol  effect.  From  the  APA  LOWTRAN 
comparison  analysis,  it  is  suggested  that  a  large  aerosol  effect  was  not  present  during 
these  tests,  but  the  ultimate  answer  to  this  question  is  still  unknown. 

The  APA  Pensacola  deployment  sought  a  very  hot  and  humid  environment.  This  goal 
was  achieved  to  a  very  high  degree.  In  fact,  the  APA  data  taken  on  27  and  28  September 
1992,  where  the  temperatures  were  in  excess  of  24  degrees  C  and  where  the  relative 
humidity  approached  90%,  the  equipment  began  to  have  problems.  This  high  humidity 
caused  condensation  on  the  detector  window  of  the  IR  Spectroradiometer.  The  infrared 
detector  is  equal  to  liquid  nitrogen  temperature  (77  °C).  Condensation  started  to  become  a 
problem  at  90%  relative  humidity.  Regardless,  the  APA  Pensacola  deployment  did  exhibit 
very  hot  and  humid  air  conditions  with  very  large  resulting  precipitable  water  contents 
(18.4  to  23.3  mm/km). 

Given  the  atmospheric  and  meteorological  conditions  that  occurred  in  these  two  APA 
deployments,  it  can  be  concluded  that  the  APA  experiments  were  performed  over  two 
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bounding  atmospheric  effects,  that  perhaps  effect  infrared  sensor  performance;  for 
example,  in  very  cold  and  dry  air  (2.7-  to  4.7-mm  precipitable  water  contents)  to  very  hot 
and  humid  air  (18.4  to  23.3  mm/km  precipitable  water  content).  It  is  within  these  two 
bounding  effects  that  the  APA  was  to  determine  if  any  trends  existed.  Once  determined, 
the  ultimate  goal  of  the  APA  Program  was  to  relate  these  trends  and  implications  to  the 
Photonics  Mast  System  Design  early  into  this  system  procurement  cycle. 

5.1  SUMMARY  OF  APA  EXPERIMENT  RESULTS 

Experiment  1  Results:  The  APA  transmittance  runs  from  Adak  were  fairly  flat 
across  both  wavebands,  with  only  minor  fluctuations.  The  APA  transmittance  val¬ 
ues  for  the  Pensacola  runs,  however,  were  not  flat  across  the  two  wavebands. 
There  were  many  fluctuations  across  both  wavebands.  The  two  locations  showed 
noticeable  differences  in  the  beginning  and  ending  of  a  waveband.  Most  of  these 
wavelength  shifts  can  be  explained  by  inferring  differences  in  the  atmospheric 
constituent  absorber  amounts  for  the  two  vastly  different  locations;  however,  the 
amount  and  levels  of  this  “banding”  is  surprising. 

APA  Adak  Experiment 1  Results:  Under  the  atmospheric  condition  of  very  low 
precipitable  water  content  (2.7  to  4.7  mm/km),  and  under  various  forms  of  cold 
precipitation  (rain,  light  snow,  and  heavy  snow),  the  atmospheric  transmittance  in 
the  3-  to  5-micron  and  8-  to  14-micron  wavebands  is  very  high  (above  90%)  and 
there  is  no  appreciable  difference  in  atmospheric  transmittance  between  the  two 
bands.  For  example,  on  a  clear  day  (precipitable  water  content  •  4.7  mm/km)  in 
Adak  on  20  February  1992,  the  average  transmittance  over  the  3.479-  to  3.995-mi¬ 
cron  waveband  is  94%.  At  4.612  microns,  the  atmospheric  transmittance  is  83%, 
and  over  the  8.969-  to  11.498-micron  waveband  the  average  atmospheric  transmit¬ 
tance  is  92%.  For  the  case  of  a  light  snowfall  on  23  February  1992,  the  transmit¬ 
tance  values  decrease  slightly  when  compared  to  those  of  a  clear  day,  but  the 
difference  in  average  atmospheric  transmittance  values  between  the  two  wave¬ 
bands  stays  relatively  the  same.  For  the  light  snowfall,  the  average  transmittance 
over  the  3.479-  to  3.995-micron  waveband  drops  to  75%,  4.612  microns  drops  to 
69%,  and  the  8.969-  to  11.498-micron  waveband  drops  to  70%.  Under  the  atmos¬ 
pheric  and  meterological  conditions  encountered  in  Adak,  one  waveband  did  not 
have  a  higher  average  atmospheric  transmittance  than  the  other.  It  should  be 
noted  that  during  the  heavy  snow  data  run  (Tran  6508),  the  transmittance  values 
dropped  to  12%  in  the  “white-out”  condition,  but  with  a  visibility  of  6  feet,  the 
transmittance  values  were  70%. 

APA  Pensacola  Experiment  1  Results:  Under  the  atmospheric  conditions  of  very 
high  precipitable  water  content  (18.4  to  23.3  mm/km),  the  atmospheric  transmit¬ 
tance  in  the  3-  to  5-micron  waveband  is  25  to  30%  higher  than  the  8-  to  14-micron 
waveband.  For  example,  on  22  September  1992,  the  day  of  the  highest 
precipitable  water  content  (23.3  mm/km),  the  average  transmittance  over  the 
3.016-  to  3.247-micron  waveband  is  36%.  For  the  3.479-  to  3.621-micron  wave¬ 
band,  the  average  transmittance  increases  to  85%.  The  transmittance  continues  to 
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rise  over  the  3.639-  to  3.994-micron  waveband  to  90%.  At  4.612  microns,  the 
transmittance  falls  to  67%.  Over  the  8.969-  to  9. 601 -micron  waveband,  the  aver¬ 
age  transmittance  decreases  to  60%  and  continues  to  drop  to  59%  over  the  9.659- 
to  12.01-micron  waveband. 

Experiment  2  Results:  The  atmospheric  path  MRT  measurements  and  image  qual¬ 
ity  results  followed  the  same  trends  as  the  transmittance  measurements.  As  the 
atmospheric  transmittance  decreased,  the  MRTs  increased,  and  the  image  quality 
degraded.  The  image  quality  results  also  indicate  that  by  taking  into  account  the 
difference  in  field-of-views  and  magnifications  of  the  two  tested  FL1R  systems,  the 
shot  noise  seems  to  be  present  in  both  FLIR  systems.  On  the  whole,  the  noise 
levels  in  the  8-  to  14-micron  FUR  systems  are  higher.  The  results  of  the  MRT 
measurements  performed  over  these  APA  atmospheric  paths  using  the  APA  black- 
body  tank  did  not  work  as  well  as  was  anticipated.  Sun-loading  problems  in  both 
Adak  and  Pensacola  led  to  gradients  across  the  tank;  these  gradients  were  as  large 
as  the  delta  Ts  that  were  being  measured.  Although  much  was  learned  in  this 
experiment,  the  image  quality  analysis  proved  more  useful  than  the  MRT  measure¬ 
ments. 

Experiment  3  Results:  A  complete  meterological  database  for  both  APA  test  sites 
was  compiled  and  is  provided  in  the  appendices  of  this  report.  When  compared  to 
the  actual  measured  atmospheric  transmittance  values,  the  results  of  the  validation 
of  the  LOWTRAN  code  predictions  of  atmospheric  transmittance  were  not  encour¬ 
aging.  In  the  APA  test  in  Adak,  the  LOWTRAN  7  -  No  Aerosol  Model  showed 
good  agreemo  with  only  a  2.9%  difference.  For  the  Pensacola  data,  however,  the 
LOWTRAN  7  predictions  differed  by  as  much  as  20  to  30%. 

5.2  PHOTONICS  MAST  PROGRAM  IMPLICATIONS 

Given  the  two  extremes  in  precipitable  water  content  that  occurred  during  these  two 
APA  deployments,  the  following  conclusions  can  be  drawn:  (1)  For  very  low  precipitable 
water  content  (2.7  to  4.7  mm/km)  atmospheric  conditions,  which  are  typically  encoun¬ 
tered  in  the  winter  at  latitudes  greater  than  40 eN,  the  atmospheric  transmittance  in  both 
wavebands  is  very  high  (in  excess  of  90%),  and  thus,  there  is  no  appreciable  difference  in 
atmospheric  transmittance;  (2)  For  very  high  precipitable  water  content  (18.4  to  23.3 
mm/km)  atmospheric  conditions,  which  are  typical  of  the  South  Pacific,  the  atmospheric 
transmittance  in  the  3-  to  5-micron  waveband  can  be  as  much  as  25%  to  30%  higher  than 
in  the  8-  to  14-micron  waveband.  Submarines  typically  operate  in  both  of  these  areas  as 
well  as  areas  that  have  precipitable  water  content  values  between  the  two  extremes.  The 
APA  data  support  the  recommendation  that  a  high-performing,  3-  to  5-micron  SFPA  FUR 
system  may  be  the  “best”  choice  FUR  system  for  the  Photonics  Mast  System. 

The  APA  analysis  also  shows  that  there  is  much  fluctuation  of  transmittance  inside 
each  of  the  two  wavebands  under  consideration.  This  fluctuation  may  be  very  important 
to  the  manufacturing  of  the  Photonics  Mast  when  performing  the  FUR  system  trade-off 
analysis.  Although  it  is  not  commonly  performed  in  the  commercial  FUR  market,  some 
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tailoring  of  the  detector’s  wavelength  response  inside  these  bands  may  —  according  to  the 
APA  data  —  yield  better  resulting  performance  than  running  with  no  filtering.  By  de¬ 
creasing  the  wavelength  bandwidth,  overall  detectivity  of  the  detector  will  go  up.  By 
employing  discrete  band  filters  and  correct  doping  of  the  infrared  detector,  a  slight  in¬ 
crease  in  performance  may  be  possible.  This  analysis  should  be  kept  in  mind  throughout 
the  selection  of  the  “best”  detector. 
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APPENDIX  A 

WEATHER  STATION  DATA-ADAK  AND  PENSACOLA 


Weather  Data  From  Adak,  AL  (2/20/92-2/27/92) 


TEMP  RH  WIND  WIND  BARO 
DIR  SPD  PRESS 
DEG  C  %  OCT  KTS  MB 
AVG  AVG  AVG  AVG  INST 


02/2000:00 

3.5 

0.2 

1. 

16.6 

1005. 

02/20  00:05 

3.5 

0.2 

1. 

11.5 

1006. 

02/2000:11 

3.5 

0.2 

1. 

15.9 

1005. 

02/2000:17 

3.5 

0.2 

1. 

12.0 

1006. 

02/20  00:23 

3.5 

0.2 

1. 

15.8 

1005. 

02/20  0029 

3.5 

02 

1. 

12.1 

1006. 

02/20  00:35 

3.6 

0.2 

1. 

15.3 

1006. 

02/2000:41 

3.5 

0.2 

1. 

10.2 

1006. 

02/2000:47 

3.6 

02 

1. 

21.1 

1005. 

02/20  00:53 

3.6 

0.2 

i 

16.1 

1006. 

02/20  00:59 

3.5 

0.2 

1. 

13.0 

1006. 

02/20  01:05 

3.5 

0.2 

1. 

17.3 

1006. 

02/20  01:11 

3.5 

0.2 

1. 

11.8 

1006. 

02/20  01:17 

3.5 

0.2 

1. 

16.7 

1006. 

02/20  0123 

3.4 

0.2 

1. 

15.5 

1006. 

02/20  0129 

3.4 

0.2 

1. 

17.0 

1006. 

02/20  01:35 

3.5 

0.2 

1. 

14.0 

1005. 

02/20  01:41 

3.5 

0.2 

1. 

18.2 

1005. 

02/20  01:47 

3.6 

0.2 

1. 

13.2 

1006. 

02/20  01:53 

3.5 

0.2 

1. 

16.8 

1006. 

02/20  01:59 

3.4 

0.2 

1. 

14.3 

1006. 

02/20  02:05 

3.4 

0.2 

1. 

16.1 

1006. 

02/2002:11 

3.4 

0.2 

1. 

13.9 

1005. 

02/20  02:17 

3.4 

0.2 

1. 

19.6 

1005. 

02/20  0223 

3.4 

0.2 

2. 

15.5 

1006. 

02/20  0229 

3.5 

0.2 

1. 

17.7 

1006. 

02/20  02:35 

3.6 

0.2 

1. 

15.7 

1005. 

02/20  02:41 

3.6 

0.2 

1. 

13.2 

1006. 

02/20  02:47 

3.5 

0.2 

1. 

11.5 

1006. 

02/20  02:53 

3.5 

0.2 

1. 

11.7 

1006. 

02/20  02:59 

3.4 

0.2 

1. 

14.4 

1006. 

02/20  03.05 

3.4 

0.2 

1. 

16.4 

1006. 

02/20  03:11 

3.6 

0.2 

1. 

10.2 

1005. 

02/20  03:17 

3.6 

0.2 

1. 

11.9 

1005. 

02/20  0323 

3.7 

0.2 

2. 

15.0 

1006. 

02/20  0329 

3.7 

0.2 

1. 

12.0 

1006. 

02/20  03:35 

3.7 

0.2 

1. 

17.2 

1005. 

02/20  03:41 

3.7 

0.2 

1. 

12.9 

1006. 

02/20  03:47 

3.7 

0.2 

1. 

16.0 

1006. 

02/20  03:53 

3.6 

0.2 

2. 

9.5 

1006. 

02/20  03:59 

3.6 

0.2 

1. 

13.5 

1005. 

02/2004:05 

3.7 

0.2 

1. 

13.0 

1006. 

02/20  04:11 

3.6 

0.2 

1. 

10.8 

1006. 

02/20  04:17 

3.5 

0.2 

1. 

6.2 

1006. 

02/200423 

3.5 

0.2 

1. 

12.8 

1006. 

02/20  0429 

3.8 

0.2 

2. 

10.5 

1006. 

02/20  04:35 

3.9 

0.2 

2. 

12.8 

1006. 

02/20  04:41 

3.8 

0.2 

1. 

11.4 

1005. 

02/20  04:47 

3.9 

0.2 

2. 

16.1 

1005. 

02/20  04:53 

3.8 

0.2 

1. 

10.9 

1006. 

02/20  04:59 

3.8 

0.2 

2. 

8.9 

1006. 

02/20  05:05 

3.8 

0.2 

2. 

9.4 

1006. 

02/20  05:11 

3.6 

0.2 

0. 

9.7 

1006. 

02/20  05:17 

3.7 

0.2 

1. 

12.8 

1006. 

02/20  0523 

3.7 

0.2 

2. 

11.6 

1006. 

02/20  0529 

3.6 

0.2 

2. 

4.6 

1006. 

02/20  05:35 

3.6 

0.2 

2. 

9.2 

1006. 

02/20  05:41 

3.6 

0.2 

1. 

5.6 

1006. 

02/20  05:47 

3.4 

0.2 

1. 

5.2 

1006. 

02/20  05:53 

3.5 

0.2 

1. 

8.1 

1006. 

02/20  05:59 

3.5 

02 

2. 

11.1 

1006. 

02/20  06:05 

3.4 

0.2 

2. 

8.1 

1006. 

02/20  06:1 1 

3.4 

0.2 

2. 

12.7 

1005. 

02/20  06:17 

3.3 

0.2 

2. 

9.2 

1006. 

02/20  06:23 

3.2 

0.2 

1. 

7.7 

1006. 

02/20  0629 

3.1 

0.2 

1. 

7.3 

1006. 

02/20  06:35 

3.3 

0.2 

2. 

13.3 

1006. 

02/20  06:41 

3.3 

0.2 

1. 

7.6 

1006. 

02/20  06:47 

3.2 

0.2 

1. 

6.3 

1006. 

02/20  06:53 

3.3 

0.2 

1. 

8.6 

1006. 

02/20  06:59 

3.1 

0.2 

1. 

9.9 

1006. 

02/20  07:05 

3.1 

0.2 

1. 

12.7 

1006. 

02/2007:11 

3.0 

0.2 

1. 

10.4 

1006. 

02/20  07:17 

3.1 

0.2 

1. 

5.6 

1006. 

02/10  0723 

3.1 

0.2 

2. 

10.8 

1005. 

02/20  0729 

3.2 

02 

2. 

9.1 

1005. 

02/20  07:35 

3.1 

0.2 

1. 

8.3 

1006. 

02/20  07:41 

3.1 

0.2 

1. 

9.0 

1006. 

02/20  07:47 

3.1 

0.2 

2. 

8.4 

1006. 

02/20  07:53 

3.0 

0.2 

1. 

12.5 

1006. 

02/20  07:59 

3.0 

0.2 

1. 

7.1 

1006. 

02/20  08:05 

3.0 

0.2 

1. 

10.3 

1006. 

02/20  08:11 

3.0 

0.2 

1. 

12.6 

1005. 

02/20  08:17 

2.9 

0.2 

1. 

13.0 

1005. 

02/20  0823 

2.9 

0.2 

1. 

11.1 

1005. 

02/20  08:29 

2.8 

0.2 

1. 

11.5 

1005. 

02/20  08:35 

2.8 

0.2 

1. 

16.2 

1006. 

02/2008:41 

2.7 

0.2 

1. 

11.7 

1006. 

02/20  08:47 

2.7 

0.2 

1. 

9.2 

1005. 

02/20  08:53 

2.8 

0.2 

1. 

13.1 

1005. 

02/20  08:59 

3.0 

0.2 

1. 

15.8 

1005. 

02/20  09.-05 

3.0 

0.2 

1. 

16.0 

1005. 

02/20  09:11 

3.1 

0.2 

1. 

10.1 

1005. 

02/20  09:17 

3.0 

0.2 

1. 

11.8 

1005. 

02/20  0923 

3.1 

0.2 

1. 

9.2 

1006. 

02/20  0929 

3.2 

0.2 

1. 

10.9 

1006. 

02/20  09:35 

3.1 

0.2 

1. 

94 

1006. 

02/20  09:41 

3.2 

0.2 

1. 

12.3 

1006. 

02/20  09:47 

3.3 

0.2 

1 

16.1 

1006. 

02/20  09:53 

3.3 

0.2 

2. 

10.9 

1006. 

02/20  09:59 

3.2 

0.2 

1. 

7.3 

1006. 

02/20  10:05 

3.1 

0.2 

1. 

9.9 

1006. 

02/20  10:11 

3.1 

0.2 

1. 

11.0 

1006. 

02/20  10:17 

3.2 

0.2 

2. 

12.3 

1006. 

02/20  1023 

3.2 

0.2 

2. 

16.8 

1006. 

02/20  1029 

3.2 

0.2 

2. 

10.4 

1006. 

02/20  10:35 

3.0 

0.2 

1. 

12.9 

1006. 

02/20  10:41 

3.0 

0.2 

1. 

11.3 

1006. 

02/20  10:47 

3.0 

0.2 

2. 

14.8 

1006. 

02/20  10:53 

3.0 

0.2 

1. 

13.2 

1006. 

02/20  10:59 

3.1 

0.2 

2. 

13.4 

1006. 

02/20  11:05 

3.2 

0.2 

2. 

15.9 

1006. 

02/20  11:11 

3.0 

0.2 

2. 

1 1.8 

1006. 

02/20  11:17 

2.9 

0.2 

2. 

11.7 

1006. 

02/20  1123 

3.0 

0.2 

2. 

13.2 

1007. 

02/201129 

2.9 

0.2 

1. 

10.2 

1007. 

A-3 


Weather  Data  From  Adak,  AL  (2/20/92-2/27/92) 


02/20  11:35 

2.8 

0.2 

9.9 

1007. 

02/2011:41 

2.9 

0.2 

10.5 

l  1007. 

02/2011:47 

3.0 

02 

15.9 

'  1007. 

02/20  11:53 

3.0 

0.2 

8.8 

1007. 

02/2011:59 

3.1 

0.2 

2. 

16.3 

1007. 

02/20  12.-05 

3.0 

02 

11.7 

1007. 

02/20  12:11 

3.1 

02 

11.9 

1007. 

02/20  12:17 

3.1 

02 

1 , 

12.9 

1007. 

02/20  12:23 

32 

02 

8.9 

1007. 

02/20  12:29 

3.1 

02 

9.3 

1007. 

02/20  12:35 

2.9 

02 

11.6 

1007. 

02/20  12:41 

2.8 

02 

12.6 

1007. 

02/20  12:47 

2.9 

0.2 

10.6 

1007. 

02/20  12:53 

3.1 

0.2 

14.0 

1007. 

02/20  12:59 

3.2 

0.2 

2. 

18.9 

1007. 

02/20  13:05 

3.2 

0.2 

2. 

17.5 

1007. 

02/2013:11 

32 

02 

2. 

15.1 

1007. 

02/20  13:17 

3.2 

0.2 

1. 

9.1 

1007. 

02/20  13:23 

3.2 

02 

1. 

17.7 

1007. 

02/20  13:29 

3.2 

0.2 

1. 

7.7 

1007. 

02/20  13:35 

3.3 

0.2 

2. 

12.8 

1007. 

02/20  13:41 

3.4 

0.2 

1. 

12.4 

1007. 

02/20  13:47 

3.5 

0.2 

1. 

7.2 

1007. 

02/20  13:53 

3.5 

0.2 

1. 

11.4 

1007. 

02/20  13:59 

3.5 

0.2 

1. 

8.0 

1007. 

02/20  14:05 

3.5 

0.2 

2. 

16.2 

1007. 

02/20  14:11 

3.5 

0.2 

1. 

12.3 

1007. 

02/20  14:17 

3.4 

0.2 

1. 

14.0 

1008. 

02/20  14:23 

3.6 

0.2 

2. 

13.9 

1008. 

02/20  1429 

3.5 

0.2 

1. 

6.0 

1008. 

02/20  14:35 

3.6 

02 

1. 

11.1 

1008. 

02/20  14:41 

3.5 

0.2 

2. 

13.6 

1008. 

02/20  14:47 

3.4 

0.2 

2. 

16.0 

1008. 

02/20  14:53 

3.4 

0.2 

1. 

13.6 

1008. 

02/20  14:59 

3.4 

0.2 

2. 

13.7 

1008. 

02/20  15:05 

3.4 

02 

2. 

16.6 

1008. 

02/20  15:11 

3.4 

0.2 

2. 

14.9 

1008. 

02/20  15:17 

3.5 

0.2 

2. 

12.0 

1008. 

02/20  1523 

3.5 

0.2 

2. 

11.7 

1008. 

02/20  1529 

3.4 

0.2 

2. 

13.9 

1008. 

02/20  15:35 

3.4 

0.2 

1. 

16.2 

1007. 

02/20  15:41 

3.4 

0.2 

2. 

11.0 

1008. 

02/20  15:47 

3.3 

0.2 

2. 

12.8 

1008. 

02/20  15:53 

3.3 

0.2 

2. 

13.4 

1008. 

02/20  15:59 

3.2 

0.2 

2. 

13.7 

1008. 

02/20  16:05 

3.3 

0.2 

2. 

16.3 

1008. 

02/20  16:11 

3.2 

0.2 

2. 

12.6 

1008. 

02/20  16:17 

3.2 

0.2 

2. 

8.9 

1008. 

02/20  1623 

3.3 

0.2 

2. 

12.9 

1008. 

02/20  1629 

3.3 

02 

2. 

15.6 

1008. 

02/20  16:35 

3.3 

0.2 

2. 

15.4 

1008. 

02/20  16:41 

32 

0.2 

2. 

19.1 

1007. 

02/20  16:47 

3.1 

0.2 

2. 

14.5 

1008. 

02/20  16:53 

3.2 

0.2 

2. 

11.8 

1008. 

02/20  16:59 

32 

0.2 

2. 

12.7 

1008. 

02/20  17:05 

3.3 

0.2 

2. 

14.4 

1008. 

02/20  17:11 

3.4 

0.2 

1. 

19.2 

1007. 

02/20  17:17 

3.4 

0.2 

2. 

18.7 

1008. 

02/20  1723 

3.3 

0.2 

1. 

12.0 

1008. 

02/20  1729 

3.7 

0.2 

1. 

13.6 

1008. 

02/20  17:35 

3.4 

0.2 

1. 

14.0  1008. 

02/20  17:41 

3.1 

0.2 

2. 

13.9  1008. 

02/20  17:47 

2.9 

0.2 

1. 

8.0  1008. 

02/20  17:53 

3.3 

0.2 

1. 

10.0  1008. 

02/20  17:59 

3.4 

0.2 

1. 

15.3  1008. 

02/20  18.05 

3.3 

0.2 

2. 

12.6  1008. 

02/20  18:11 

3.1 

0.2 

1. 

11.5  1008. 

02/20  18:17 

3.3 

0.2 

2. 

16.2  1008. 

02/20  1823 

3.4 

0.2 

1. 

13.3  1008. 

02/20  1829 

3.4 

0.2 

2. 

13.0  1008. 

02/20  18:35 

3.5 

0.2 

2. 

12.2  1008. 

02/20  18:41 

3.3 

0.2 

2. 

19.9  1008. 

02/20  18:47 

3.3 

0.2 

2. 

17.6  1008. 

02/20  18:53 

3.4 

0.2 

1. 

12.6  1008. 

02/20  18:59 

3.3 

0.2 

2. 

13.5  1008. 

02/20  19:05 

3.2 

0.2 

2. 

13.4  1008. 

02/20  19:11 

3.1 

0.2 

2. 

12.1  1008. 

02/20  19:17 

3.1 

0.2 

2. 

14.1  1008. 

02/20  1923 

2.9 

0.2 

2. 

15.2  1008. 

02/20  1929 

2.9 

0.2 

1. 

16.2  1008. 

02/20  19:35 

3.1 

0.2 

1. 

9.5  1008. 

02/20  19:41 

3.2 

0.2 

2. 

1S.2  1008. 

02/20  19:47 

3.2 

0.2 

2. 

14.0  1008. 

02/10  19:53 

3.2 

0.2 

2. 

14.1  1008. 

02/20  19:59 

3.2 

0.2 

2. 

124  1008. 

02/20  20:05 

3.2 

0.2 

2. 

15.3  1008. 

02/20  20:11 

3.2 

0.2 

2. 

13.7  1008. 

02/2020:17 

3.2 

0.2 

2. 

11.3  1008. 

02/20  2023 

3.2 

0.2 

2. 

15.0  1008. 

02/20  20:29 

3.2 

0.2 

2. 

12.4  1008. 

02/20  20:35 

3.2 

0.2 

2. 

14.8  1008. 

02/20  20:41 

2.9 

0.2 

1. 

8.2  1008. 

02/20  20:47 

3.0 

0.2 

1. 

13.5  1008. 

02/20  20:53 

2.9 

0.2 

1. 

12.9  1008. 

02/20  20:59 

2.8 

0.2 

2. 

13.1  1008. 

02/20  21:05 

2.8 

0.2 

2. 

11.8  1008. 

02/2021:11 

2.7 

0.2 

1. 

8.2  1008. 

02/20  21:17 

2.8 

0.2 

1. 

13.6  1008. 

02/20  21:23 

3.0 

0.2 

2. 

13.2  1008. 

02/20  2129 

2.9 

0.2 

2. 

14.3  1008. 

02/20  21:35 

2.8 

0.2 

2. 

10.7  1008. 

02/20  21:41 

2.7 

0.2 

2. 

14.2  1008. 

02/20  21:47 

2.6 

0.2 

2. 

15.3  1009. 

02/20  21:53 

2.0 

0.2 

2. 

12.0  1009. 

02/20  21:59 

2.0 

0.2 

1. 

7.0  1009. 

02/20  22:05 

2.1 

0.2 

1. 

8.0  1008. 

02/20  22:11 

2.5 

0.2 

1. 

9.0  1008. 

02/20  22:17 

2.8 

0.2 

2. 

12.9  1008. 

02/20  22:23 

2.4 

0.2 

2. 

9.8  1008. 

02/20  22:29 

2.3 

0.2 

2. 

7.8  1009. 

02/20  22:35 

2.3 

0.2 

1. 

8.1  1009. 

02/20  22:41 

2.5 

0.2 

2. 

14.9  1008. 

02/20  22:47 

2.4 

0.2 

1. 

7.7  1009. 

02/20  22:53 

2.4 

0.2 

1. 

7.6  1009. 

02/20  22:59 

2.7 

0.2 

1. 

12.6  1009. 

02/20  23:05 

2.8 

0.2 

1. 

7.8  1009. 

02/20  23:11 

3.0 

0.2 

2. 

10.3  1009. 

02/20  23:17 

3.0 

0.2 

1. 

12.2  1009. 

02/20  23:23 

3.0 

0.2 

1. 

13.5  1009. 

02/20  23:29 

3.0 

0.2 

1. 

12.6  1009. 

Weather  Data  From  Adak,  AL  (2/20/92-2/27/92) 


02/20  23:35 

2.9 

0.2 

1. 

13.1 

1009. 

02/20  23:41 

3.0 

0.2 

1. 

9.4 

1009. 

02/20  23:47 

3.0 

0.2 

2. 

12.8 

1009. 

02/2023:53 

3.0 

0.2 

1. 

12.4 

1009. 

02/20  23:59 

3.0 

0.2 

1. 

9.5 

1009. 

TEMP  RH 

WIND  WIND  BARO 

DIR  SPD  PRESS 

DEO  C  % 

OCT  KTS  MB 

AVG  AVG 

AVG  AVG  INST 

02/22  00:01 

1.0 

66.7 

2. 

12.1 

1006. 

02/22  00:07 

1.0 

66.6 

2. 

15.1 

1006. 

02/22  00:13 

1.0 

64.1 

2. 

9.8 

1006. 

02/22  00:19 

1.0 

64.9 

2. 

10.3 

1006. 

02/22  00:25 

0.9 

64.3 

2. 

10.2 

1006. 

02/22  00:31 

0.9 

66.0 

2. 

10.0 

1006. 

02/22  00:37 

0.9 

66.6 

2. 

8.0 

1006. 

02/22  00:43 

0.9 

67.0 

2. 

11.3 

1006. 

02/22  00:49 

1.0 

65.9 

2. 

10.7 

1006. 

02/22  00:55 

1.0 

65.4 

2. 

10.7 

1006. 

02/22  01:01 

1.0 

67.0 

2. 

11.9 

1006. 

02/22  01:07 

1.0 

68.1 

2. 

13.2 

1006. 

02/22  01:13 

1.0 

64.5 

2. 

10.3 

1006. 

02/22  01:19 

0.9 

65.2 

2. 

12.8 

1006. 

02/22  01:25 

1.0 

68.2 

2. 

10.5 

1006. 

02/22  01:31 

1.0 

69.3 

2. 

8.5 

1006. 

02/22  01:37 

0.8 

63.9 

2. 

6.9 

1006. 

02/22  01:43 

0.9 

64.8 

2. 

9.1 

1006. 

02/22  01:49 

0.9 

67.5 

2. 

11.3 

1006. 

02/22  01:55 

0.9 

66.2 

2. 

13.6 

1006. 

02/22  02:01 

0.9 

68.3 

2. 

9.6 

1006. 

02/22  02:07 

0.8 

64.7 

2. 

11.2 

1006. 

02/22  02:13 

0.9 

66.3 

1. 

13.5 

1006. 

02/22  02:19 

0.9 

68.8 

2. 

12.4 

1006. 

02/22  02:25 

0.8 

66.7 

2. 

9.2 

1006. 

02/22  02:31 

0.9 

66.9 

2. 

9.4 

1006. 

02/22  02:37 

0.7 

65.1 

1. 

7.9 

1006. 

02/22  02:43 

0.8 

67.4 

2. 

12.0 

1006. 

Oim  02:49 

0.9 

69.1 

2. 

15.6 

1006. 

02m  02:55 

0.9 

67.1 

2. 

12.5 

1006. 

02m  03:01 

0.8 

69.0 

1. 

10.3 

1006. 

02/22  03:07 

1.0 

68.6 

2. 

14.1 

1006. 

02m  03:13 

0.8 

67.5 

2. 

11.1 

1006. 

02m  03:19 

0.8 

67.8 

2. 

9.6 

1006. 

02/22  03:25 

0.9 

70.6 

2. 

10.6 

1006. 

02/22  03:31 

0.9 

70.9 

1. 

11.0 

1006. 

02m  03:37 

0.7 

68.5 

1. 

7.8 

1006. 

02/22  03:43 

0.9 

71.9 

2. 

18.6 

1006. 

02/22  03:49 

0.9 

68.5 

1. 

10.4 

1006. 

02/22  03:55 

0.9 

70.2 

2. 

14.6 

1006. 

02/22  04:01 

0.7 

67.0 

1. 

10.7 

1006. 

02m  04:07 

0.9 

67.1 

1. 

12.9 

1006. 

02/22  04:13 

0.7 

67.0 

1. 

13.8 

1006. 

02/22  04:19 

0.7 

65.3 

1. 

6.8 

1006. 

02/12  04:25 

0.8 

69.8 

2. 

10.8 

1006. 

02/22  04:31 

0.8 

65.6 

2. 

8.7 

1006. 

02/22  04:37 

0.9 

65.7 

2. 

14.0 

1005. 

02/22  04:43 

0.8 

69.2 

2. 

12.7 

1006. 

02/22  04:49 

0.8 

66.5 

2. 

10.5 

1006. 

02/22  04:55 

0.8 

70.6 

2. 

9.2 

1006. 

02m  05:01 

0.8 

68.4 

2. 

11.2 

1  1006. 

Oim  05:07 

0.6 

65.1 

1. 

7.6 

1006. 

02m  05:13 

0.8 

70.6 

2. 

13.2 

:  1006. 

aim  05:19 

0.7 

67.7 

2. 

11.5 

i  1006. 

02m  0525 

0.8 

68.7 

1. 

17.9 

1  1006. 

02m  05:31 

O.S 

61.8 

1. 

9.2 

1006. 

02m  05:37 

0.5 

62.1 

1. 

7.3 

1006. 

02m  05:43 

0.6 

65.4 

2. 

13.2 

1006. 

02m  05:49 

0.6 

66.2 

2. 

8.8 

1006. 

02m  05:55 

0.6 

65.9 

2. 

8.9 

1006. 

02m  06:01 

O.S 

63.6 

2. 

6.9 

1006. 

02m  06:07 

O.S 

66.5 

2. 

6.9 

1006. 

aim  05: 13 

0.4 

64.7 

2. 

6.9 

1006. 

02m  06:19 

0.4 

63.4 

2. 

8.6 

1006. 

02m  0625 

0.5 

67.6 

2. 

12.1 

1005. 

02m  06:31 

0.5 

64.7 

2. 

137 

1005. 

02/22  06:37 

0.4 

63.8 

2. 

14.1 

1005. 

aim  06:43 

0.4 

63.0 

2. 

8.3 

1006. 

02/22  06:49 

0.5 

63.0 

2. 

11.0 

1005. 

02m  06:55 

0.5 

65.5 

2. 

7.6 

1006. 

02m  07:01 

0.4 

63.9 

2. 

10.0 

1006. 

02m  07:07 

0.5 

64.9 

2. 

7.9 

1006. 

02m  07:13 

0.4 

66.9 

2. 

6.5 

1006. 

02m  07:19 

0.4 

64.5 

1. 

8.2 

1006. 

02m  0725 

0.4 

67.8 

2. 

9.4 

1006. 

02/22  07:31 

0.4 

67.2 

1. 

8.8 

1006. 

02/22  07:37 

0.3 

71.6 

1. 

12.4 

1006. 

02m  07:43 

0.4 

72.1 

2. 

10.6 

1006. 

02/22  07:49 

0.4 

71.7 

1. 

11.6 

1006. 

02m  07:55 

0.4 

73.0 

2. 

10.8 

1006. 

Oim  08:01 

0.4 

70.8 

1. 

9.8 

1006. 

02m  08:07 

0.4 

68.7 

2. 

8.4 

1006. 

02m  08:13 

0.4 

69.3 

2. 

9.5 

1006. 

02m  08:19 

0.4 

72.0 

2. 

11.7 

1006. 

02m  0825 

0.4 

71.2 

2. 

10.1 

1006. 

02m  08:31 

0.4 

68.5 

2. 

7.5 

1006. 

02m  08:37 

0.3 

71.2 

2. 

8.8 

1006. 

02m  08:43 

0.3 

67.3 

1. 

6.8 

1006. 

02m  08:49 

0.4 

70.6 

2. 

8.2 

1006. 

02/22  08:55 

0.3 

70.7 

2. 

8.5 

1006. 

02m  09:01 

0.3 

70.1 

2. 

9.3 

1006. 

02/22  09:1/7 

0.3 

66.6 

2. 

5.4 

1006. 

02m  09:13 

0.4 

71.2 

2. 

7.9 

1006. 

02/22  09:19 

0.3 

70.2 

2. 

8.2 

1006. 

02/22  0925 

0.4 

69.4 

2. 

10.9 

1006. 

02/22  09:31 

0.3 

72.0 

2. 

9.2 

1006. 

02m  09:37 

0.4 

73.2 

2. 

9.0 

1006. 

02m  09:43 

0.3 

68.1 

2. 

6.6 

1006. 

Oim  09:49 

0.4 

70.3 

2. 

9.9 

1006. 

02/22  09:55 

0.4 

70.1 

2. 

10.8 

1006. 

02m  10:01 

0.5 

71.6 

2. 

12.9 

1006. 

02/22  10:07 

0.5 

71.9 

2. 

10.1 

1006. 

02m  10:13 

0.4 

73.6 

1. 

10.9 

1006. 

aim  10:19 

0.2 

70.1 

1. 

10.6 

1006. 

02/22  10:25 

0.2 

69.8 

1. 

7.6 

1006. 

02/22  10:31 

0.1 

68.1 

1. 

12.7 

1006. 

Oim  10:37 

0.1 

68.9 

1. 

10.0 

1006. 

02/22  10:43 

0.2 

69.9 

2. 

14.9 

1006. 

02/22  10:49 

0.3 

72.4 

1. 

15.9 

1006. 

aim  10:55 

0.2 

69.3 

1. 

10.3 

1006. 

A-5 


Weather  Data  From  Adak,  AL  (2/20/92-2/27/92) 


02/22  11:01 

0.1 

69.6 

1. 

10.5  1006. 

02/22  11:07 

OO 

68.6 

1. 

7.6  1006. 

02/22  11:13 

0.1 

68.8 

1. 

16.0  1006. 

02/22  11:19 

0.2 

64.3 

1. 

13.7  1006. 

02/2211:25 

0.1 

68.6 

2. 

10.6  1006. 

02^  11:31 

0.1 

64.3 

1. 

10.5  1006. 

02/22  11:37 

0.1 

67.5 

1. 

10.5  1006. 

02m  11:43 

0.1 

67.7 

1. 

10.2  1006. 

02/22  11:49 

0.1 

66.1 

1. 

11.4  1006. 

02/22  11:55 

0.2 

66.5 

1. 

8.1  1006. 

02/22  12:01 

0.2 

69.9 

2. 

12.8  1006. 

02/22  12.07 

0.4 

68.7 

2. 

13.5  1006. 

02/22  12:13 

0.3 

70.6 

2. 

13.5  1006. 

02/22  12:19 

0.3 

67.7 

1. 

11.6  1006. 

02/22  12:25 

0.3 

68.6 

1. 

13.9  1006. 

02/22  12:31 

0.3 

69.3 

1. 

12.2  1006. 

02/22  12:37 

02 

68.7 

2. 

12.9  1006. 

02/22  12:43 

0.4 

74.7 

2. 

16.4  1006. 

02/22  12:49 

0.4 

71.6 

2. 

15.5  1007. 

02/22  12:55 

0.3 

69.8 

1. 

18.4  1007. 

02/22  13:01 

0.3 

70.0 

1. 

12.6  1007. 

02/22  13:07 

0.3 

69.6 

1. 

13.6  1007. 

02/22  13:13 

0.1 

68.2 

1. 

9.1  1007. 

02/22  13:19 

0.3 

73.5 

2. 

14.4  1007. 

02/22  13:25 

0.2 

72.6 

2. 

14.9  1007. 

02/22  13:31 

0.1 

68.9 

1. 

11.3  1007. 

02^  13:37 

0.2 

70.1 

2. 

11.2  1007. 

02/22  13:43 

0.2 

73.1 

2. 

18.3  1007. 

02/22  13:49 

0.3 

71.2 

2. 

20.5  1007. 

02m  13:55 

0.4 

75.6 

2. 

17.0  1007. 

02/22  1401 

0.3 

72.5 

2. 

17.3  1007. 

02A12  1407 

0.1 

68.5 

1. 

14.4  1007. 

02/22  14:13 

0.2 

71.4 

1. 

12.0  1007. 

02/22  14:19 

0.2 

68.5 

1. 

11.8  1007. 

02/22  14:25 

0.1 

68.1 

1. 

8.6  1007. 

02/22  14:31 

0.2 

67.1 

1. 

10.0  1007. 

02/22  14:37 

0.3 

68.2 

1. 

10.6  1007. 

02/22  14:43 

0.3 

72.5 

1. 

13.4  1007. 

02^  14:49 

0.2 

68.6 

1. 

8.5  1007. 

02^  14:55 

0.1 

67.0 

1. 

10.9  1007. 

02/22  15:01 

0.1 

67.5 

1. 

11.3  1007. 

02/22  1507 

0.1 

65.2 

1. 

9.5  1007. 

02/22  15:13 

0.3 

69.8 

1. 

8.1  1007. 

02m  15:19 

0.2 

66.0 

1. 

14.0  1007. 

02m  15215 

0.2 

67.0 

2. 

10.3  1007. 

02/22  15:31 

0.3 

67.7 

1. 

5.4  1007. 

02/22  15:37 

0.3 

67.5 

1. 

8.7  1007. 

02/22  15:43 

0.3 

68.6 

1. 

7.9  1007. 

02/22  15:49 

0.4 

72.4 

1. 

8.3  1007. 

02/22  15:55 

0.2 

70.8 

1. 

10.0  1007. 

02/22  16:01 

0.3 

70.5 

1. 

10.2  1007. 

02/22  1607 

0.3 

67.9 

1. 

17.6  1007. 

02/22  16:13 

0.3 

69.9 

2. 

18.1  1007. 

02/22  16:19 

0.3 

69.2 

2. 

14.8  1007. 

02m  16:25 

0.3 

68.6 

1. 

9.5  1007. 

02/22  16:31 

0.3 

67.2 

1. 

8.2  1007. 

02/22  16:37 

0.4 

68.1 

1. 

13.4  1007. 

02^  16:43 

0.4 

69.9 

2. 

11.7  1007. 

02/22  16:49 

0.3 

70.5 

1. 

10.1  1007. 

02/22  16:55 

0.4 

71.3 

1. 

8.0  1007. 

02/22  17:01 

0.4 

69.2 

1. 

7.1  1007. 

02/22  17:07 

0.4 

69.9 

1. 

12.3  1007. 

02/22  17:13 

0.3 

67.5 

1. 

12.1  1007. 

02/22  17:19 

0.3 

66.4 

1. 

12.2  1007. 

02/22  1725 

0.3 

65.7 

1. 

10.1  1007. 

02/22  17:31 

0.3 

70.3 

1. 

12.4  1007. 

02 /22  17:37 

0.4 

70.4 

1. 

11.4  1007. 

02/22  17:43 

0.3 

69.0 

1. 

14.0  1007. 

02/22  17:49 

0.3 

71.6 

2. 

12.4  1006. 

02m  17:55 

0.4 

75.5 

1. 

14.4  1006. 

02/22  18:01 

0.5 

66.4 

2. 

11.0  1006. 

02/22  18:07 

0.6 

67.8 

1. 

9.9  1006. 

02/22  18:13 

0.6 

72.1 

1. 

15.3  1006. 

02 m  18:19 

0.4 

71.7 

2. 

13.3  1006. 

02/22  1825 

0.5 

72.6 

2. 

13.6  1006. 

02/22  18:31 

0.3 

69.6 

1. 

13.6  1006. 

02/22  18:37 

0.3 

69.6 

1. 

12.9  1006. 

02/22  18:43 

0.3 

69.0 

1. 

9.3  1007. 

02/22  18:49 

0.3 

67.6 

2. 

12.4  1007. 

02/22  18:55 

0.3 

68.0 

1. 

14.7  1007. 

02/22  19:01 

0.4 

69.3 

1. 

14.1  1007. 

02/22  19.-07 

0.4 

67.9 

1. 

11.5  1007. 

02^  19:13 

0.2 

65.8 

1. 

10.4  1007. 

02/22  19:19 

0.2 

67.4 

1. 

12.3  1007. 

02/22  1925 

0.1 

65.3 

1. 

9.1  1007. 

02/22  19:36 

0.2 

69.6 

2. 

19.4  1006. 

02Ti2  19:42 

0.2 

71.7 

2. 

11.3  1007. 

02/22  19:48 

0.1 

69.4 

1. 

12.7  1007. 

02/22  19:54 

0.1 

71.8 

2. 

12.0  1007. 

02/22  20:00 

0.1 

67.6 

1. 

14.5  1007. 

02/22  20:06 

0.1 

70.2 

2. 

6.6  1007. 

02/22  20:12 

0.1 

67.7 

1. 

9.2  1007. 

02/22  20:18 

-0.1 

66.3 

1. 

8.4  1007. 

02/22  2024 

-0.1 

68.3 

0. 

7.3  1007. 

02/22  20:30 

-0.1 

67.5 

0. 

11.1  1007. 

02/22  20:36 

-0.1 

68.7 

1. 

5.4  1007. 

02/22  20:42 

-0.1 

68.7 

1. 

9.1  1007. 

02^  20:48 

0.2 

72.7 

1. 

11.7  1007. 

02/22  20:54 

0.1 

69.7 

1. 

13.9  1007. 

02/22  21:00 

0.1 

71.1 

2. 

14.9  1007. 

02/22  21:06 

0.1 

70.1 

2. 

16.5  1007. 

02/22  21:12 

0.1 

70.1 

2. 

14.2  1007. 

02/22  21:18 

0.0 

66.8 

1 

7.3  1007. 

02/22  21:24 

-0.1 

65.5 

0. 

10.6  1007. 

02/22  21:30 

-0.2 

62.9 

8. 

7.0  1007. 

02/22  21:36 

-0.2 

63.1 

0. 

6.1  1007. 

02/22  21:42 

■0.1 

65.9 

1. 

5.7  1007. 

02/22  21:48 

0.0 

67.4 

1. 

12.5  1007. 

02/22  21:54 

0.1 

66.7 

1. 

13.6  1007. 

02/22  22:00 

0.1 

66.4 

1. 

8.8  1007. 

02/22  22.-06 

0.0 

63.9 

1. 

8.1  1007. 

02/22  22:12 

-0.1 

63.6 

1. 

9.5  1007. 

02/22  22:18 

-0.1 

62.2 

0. 

8.9  1007. 

02/22  2224 

-0.1 

61.2 

1. 

7.7  1007. 

02/22  22:30 

-0.1 

63.3 

0. 

7.4  1007. 

02/22  22:36 

0.0 

64.2 

1. 

10.4  1007. 

02/22  22:42 

0.2 

63.5 

1. 

12.5  1007. 

02/22  22:48 

0.2 

63.7 

1. 

7.1  1007. 

02/22  22:54 

0.1 

61.3 

1 

9.0  1007. 

02/22  23:00 

0.2 

65.7 

1. 

8.8  1007. 
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02/22  23:06 

0.2 

62.6 

1. 

6.9 

1007. 

02/22  23:12 

0.0 

64.9 

1. 

4.0 

1007. 

02/22  23:18 

-0.1 

64.7 

0. 

7.0 

1007. 

02/22  23:24 

-0.1 

63.8 

1. 

6.8 

1007. 

02/22  23:30 

0.0 

61.8 

1. 

6.1 

1007. 

02/22  23:36 

-0.1 

64.6 

0. 

6.6 

1007. 

02/22  23:42 

0.1 

62.9 

1. 

12.2 

1007. 

02/22  23:48 

0.3 

64.6 

2. 

12.3 

1008. 

02/22  23:34 

0.1 

60.6 

1. 

8.5 

1008. 

TEMP  RH 

WIND  WIND  BARO 
DIR  SPD  PRESS 

DEGC  H 

OCT  KTS 

:  MB 

AVG 

>  AVG 

AVG  AVG  INST 

02/23  00:00 

0.0 

62.2 

1. 

7.6 

1008. 

02/23  00:06 

-0.1 

61.4 

1. 

12.2 

1008. 

02/23  00:12 

-0.2 

62.5 

0. 

8.3 

1008. 

02/23  00:18 

-0.3 

63.0 

0. 

7.2 

1008. 

02/23  00:24 

-0.1 

61.0 

1. 

6.0 

1008. 

02/23  00:30 

0.2 

67.7 

1. 

9.6 

1008. 

02/23  00:36 

0.3 

71.7 

2. 

10.6 

1008. 

02/23  00:42 

0.3 

62.1 

1. 

9.6 

1008. 

02/23  00:48 

0.0 

62.1 

1. 

15.0 

1008. 

02/23  00:54 

-0.1 

62.1 

1. 

12.8 

1008. 

02/23  01:00 

-0.1 

62.4 

1. 

9.2 

1008. 

02/23  01.-06 

-0.1 

63.6 

1. 

9.9 

1008. 

02/23  01:12 

-0.1 

62.7 

1. 

11.8 

1008. 

02/23  01:18 

0.1 

65.3 

1. 

11.8 

1008. 

02/23  01:24 

0.0 

64.5 

1. 

10.2 

1008. 

02/23  01:30 

-0.1 

63.8 

1. 

8.7 

1008. 

02/23  01:36 

-0.2 

63.8 

0. 

9.9 

1008. 

02/23  01:42 

-0.3 

61.8 

1. 

8.7 

1008. 

02/23  01:48 

-0.2 

62.5 

0. 

10.4 

1008. 

02/23  01:34 

0.0 

64.6 

1. 

11.5 

1008. 

02/23  02:00 

0.0 

66.7 

2. 

15.8 

1008. 

02/23  02:06 

0.1 

66.5 

1. 

16.2 

1008. 

02/23  02:12 

-0.1 

65.9 

1. 

9.2 

1008. 

02/23  02:18 

-0.2 

65.9 

1. 

8.7 

1008. 

02/23  02:24 

-0.4 

64.6 

1. 

13.6 

1008. 

02/23  02:30 

-0.3 

65.8 

1. 

7.5 

1008. 

02/23  02:36 

-0.2 

64.2 

2. 

18.4 

1008. 

02/23  02:42 

-0.1 

67.6 

2. 

17.8 

1008. 

02/23  02:48 

-0.1 

65.1 

2. 

16.0 

1008. 

02/23  02:54 

0.0 

68.8 

1. 

11.8 

1008. 

02/23  03:00 

-0.3 

65.0 

2. 

16.1 

1008. 

02/23  03:06 

-0.3 

63.8 

15.4 

1008. 

02/23  03:12 

-0.2 

60.9 

12.5 

1008. 

02/23  03:18 

-0.2 

62.5 

11.8 

1008. 

02/23  03:24 

-0.1 

67.2 

8.4 

1008. 

02/23  03:30 

-0.2 

65.4 

2. 

14.6 

1008. 

02/23  03:36 

-0.4 

66.4 

13.4 

1008. 

02/23  03:42 

-0.3 

68.0 

8.3 

1008. 

02/23  03:48 

-0.5 

62.3 

17.1 

1008. 

02/23  03:54 

-0.7 

62.7 

17.3 

1008. 

02/23  04:00 

-0.4 

61.7 

12.2 

1008. 

02/23  04:06 

-0.5 

60.8 

2. 

10.5 

1008. 

02/23  04:12 

-0.4 

61.0 

11.2 

1008. 

02/23  04:18 

•0.5 

61.5 

13.2 

1008. 

02/23  04:24 

-0.4 

66.2 

12.1 

1008. 

02/23  04:30 

-0.6 

65.6 

7.5 

1008. 

02/23  04:36 

-0.7 

65.6 

10.6 

.  1008. 

02/23  04:42 

-0.8 

66.4 

1. 

7.6 

1008. 

02/23  04:48 

-0.8 

63.6 

1. 

6.9 

1008. 

02/23  04:54 

-0.6 

61.5 

1. 

12.6 

1008. 

02/23  05:00 

-0.6 

62.6 

1. 

11.4 

1008. 

02/23  05:06 

-0.5 

672 

2. 

14.8 

1008. 

02/23  05:12 

-0.5 

63.9 

1. 

9.1 

1008. 

02/23  05:18 

■0.5 

62.7 

1. 

11.5 

1008. 

02/23  05:24 

-0.4 

64.1 

1. 

11.7 

1008. 

02/23  05:30 

-0.7 

66.8 

1. 

8.8 

1008. 

02/23  05:36 

-0.8 

67.1 

1. 

9.8 

1008. 

02/23  05:42 

-0.8 

70.2 

2. 

12.5 

1008. 

02/23  05:48 

-1.0 

68.5 

1. 

12.4 

1008. 

02/23  05:54 

-1.1 

72.1 

1. 

9.3 

1008. 

02/23  06:00 

-1.0 

67.5 

1. 

10.8 

1008. 

02/23  06:06 

-0.9 

64.4 

1. 

9.9 

1008. 

02/23  06:12 

■0.9 

63.0 

1. 

9.3 

1008. 

02/23  06:18 

-1.0 

60.5 

1. 

7.9 

1007. 

02/23  06:24 

•0.8 

59.9 

1. 

13.1 

1007. 

02/23  06:30 

-0.8 

58.3 

1. 

9.5 

1007. 

02/23  06:36 

-0.7 

59.5 

1. 

10.8 

1007. 

02/23  06:42 

-0.7 

60.2 

1. 

10.0 

1007. 

02/23  06:48 

-0.7 

64.6 

1. 

6.7 

1007. 

02/23  06:54 

•0.8 

65.4 

1. 

8.4 

1007. 

02/23  07:00 

-0.8 

66.9 

1. 

11.4 

1007. 

02/23  07:06 

-1.0 

69.1 

1. 

5.9 

1007. 

02/23  07:12 

-1.0 

70.6 

1. 

12.2 

1007. 

02/23  07:18 

-1.1 

69.9 

1. 

8.0 

1008. 

02/23  07:24 

-1.3 

64.6 

1. 

6.8 

1008. 

02/23  07:30 

-1.1 

64.4 

1. 

14.1 

1007. 

02/23  07:36 

-1.0 

63.9 

1. 

11.7 

1007. 

02/23  07:42 

-1.0 

65.5 

1. 

4.1 

1007. 

02/23  07:48 

-1.0 

66.1 

1. 

8.1 

1007. 

02/23  07:54 

-1.1 

67.0 

1. 

8.1 

1007. 

02/23  08:00 

-1.1 

65.0 

0. 

7.3 

1007. 

02/23  08:06 

-1.0 

67.4 

1. 

16.9 

1007. 

02/23  08:12 

-1.2 

65.9 

1. 

8.5 

1007. 

02/23  08:18 

-1.1 

65.6 

1. 

12.5 

1007. 

02/23  0824 

-1.0 

68.6 

1. 

8.5 

1007. 

02/23  08:30 

-1.1 

65.6 

1. 

7.0 

1007. 

02/23  08:36 

-1.2 

65.7 

1. 

5.5 

1007. 

02/23  08:42 

-1.1 

65.1 

1. 

10.5 

1007. 

02/23  08:48 

-1.0 

64.2 

1. 

9.1 

1007. 

02/23  08:54 

-0.9 

65.9 

1. 

6.1 

1007. 

02/23  09:00 

-0.9 

64.8 

1. 

14.3 

1007. 

02/23  09:06 

-0.8 

61.2 

1. 

10.9 

1007. 

02/13  09:12 

-0.7 

64.1 

1. 

11.8 

1007. 

02/23  09:18 

-0.8 

62.8 

1. 

8.4 

1007. 

02/23  0924 

-0.8 

64.2 

1. 

8.6 

1007. 

02/23  09:30 

•0.8 

62.8 

0. 

11.2 

1007. 

02/23  09:36 

-0.8 

60.4 

1. 

19.0 

1007. 

02/23  09:42 

-1.0 

63.5 

1. 

17.0 

1007. 

02/23  09:48 

-1.2 

67.4 

1. 

10.2 

1007. 

02/23  09:54 

-1.1 

66.0 

1. 

7.4 

1008. 

02/23  10:00 

-1.1 

63.4 

1. 

16.6 

1007. 

02/23  10:06 

-1.0 

63.3 

1. 

8.6 

1007. 

02/23  10:12 

-1.0 

60.5 

1. 

7.5 

1008. 

02/23  10:18 

-1.0 

60.3 

0. 

10.5 

1007. 

02/23  1024 

-0.9 

61.3 

1. 

13.8 

1007. 

02/23  10:30 

-0.9 

58.9 

1. 

10.0 

1007. 
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02/23  10:36 

-0.9 

66.4 

1. 

13.0 

i  1007. 

02/23  10:42 

-1.0 

63.6 

1. 

10.7 

'  1008. 

02/23  10:48 

-1.0 

60.7 

1. 

16.2 

1007. 

02/23  10:S4 

-1.0 

62.1 

1. 

7.5 

1007. 

02/23  11:00 

-1.0 

61.8 

1. 

7.6 

1007. 

02/23  1 1 06 

-0.9 

60.9 

1. 

11.4 

1007. 

02/23  11:12 

-1.0 

59.0 

1. 

7.5 

1008. 

02/23  11:18 

■0.9 

59.9 

1. 

10.3 

1008. 

02/23  11:24 

-0.9 

61.5 

1. 

13.7 

1008. 

02/23  11:30 

-1.0 

59.1 

0. 

12.2 

1008. 

02/23  11:36 

-1.0 

62.0 

1. 

8.6 

1008. 

02/23  11:42 

-1.1 

62.6 

1. 

9.8 

1008. 

02/23  11:48 

-1.0 

62.1 

1. 

9.8 

1008. 

02/23  11:34 

•1.0 

61.4 

1. 

9.8 

1008. 

02/23  12:00 

•0.9 

61.5 

1. 

11.6 

1008. 

02/23  1206 

-0.9 

60.9 

1. 

7.5 

1008. 

02/23  12:12 

-1.0 

64.3 

1. 

11.5 

1008. 

02/23  12:18 

-1.1 

65.9 

1. 

8.4 

1008. 

02/23  12:24 

-1.1 

63.6 

1. 

6.1 

1008. 

02/23  12:30 

-1.0 

63.0 

1. 

12.3 

1008. 

02/23  12:36 

-1.0 

60.8 

1. 

10.4 

1008. 

02/23  12:42 

-0.9 

63.6 

1. 

13.8 

1008. 

02/23  12:48 

-1.0 

64.7 

1. 

9.1 

1008. 

02/23  12:54 

-1.0 

63.2 

1. 

9.4 

1008. 

02/23  1300 

-1.0 

64.3 

1. 

10.0 

1008. 

02/23  13.06 

-1.0 

60.8 

1. 

12.6 

1008. 

02/23  13:12 

-1.0 

61.8 

1. 

15.2 

1008. 

02/23  13:18 

-1.0 

62.8 

1. 

11.1 

1008. 

02/23  13:24 

-1.0 

64.6 

1. 

13.1 

1008. 

02/23  13:30 

-0.9 

65.9 

1. 

10.4 

1008. 

02/23  13:36 

-0.9 

59.9 

1. 

10.9 

1008. 

02/23  13:42 

-0.9 

57.1 

1. 

12.5 

1008. 

02/23  13:48 

-0.9 

59.4 

1. 

16.7 

1008. 

02/23  13:54 

-0.9 

57.1 

1. 

11.1 

1008. 

02/23  14:00 

-0.8 

55.9 

1. 

10.3 

1008. 

02/23  14:06 

-0.9 

58.1 

1. 

13.4 

1008. 

02/23  14:12 

-0.9 

60.6 

1. 

7.2 

1008. 

02/23  14:18 

-0.6 

61.3 

1. 

9.0 

1008. 

02/23  14:24 

-0.7 

59.8 

1. 

12.3 

1008. 

02/23  14:30 

-0.7 

59.9 

1. 

11.1 

1008. 

02/23  14:36 

-0.7 

56.1 

0. 

12.7 

1008. 

02/23  14:42 

-0.6 

58.8 

1. 

10.1 

1008. 

02/23  14:48 

•0.5 

60.8 

1. 

12.5 

1008. 

02/23  14:54 

-0.5 

63.2 

1. 

10.5 

1008. 

02/23  15:00 

-0.8 

62.4 

1. 

8.0 

1008. 

02/23  15:06 

-0.7 

63.6 

1. 

5.8 

1008. 

02/23  15:12 

-0.5 

58.3 

I. 

13.0 

1008. 

02/23  15:18 

-0.4 

59.2 

1. 

6.7 

1008. 

02/23  15:24 

■0.5 

58.4 

0. 

12.6 

1008. 

02/23  15:30 

-0.7 

60.1 

1, 

11.0 

1008. 

02/23  15:36 

-0.8 

57.8 

0. 

12.5 

1008. 

02/23  15:42 

•0.7 

60.0 

0. 

10.6 

1008. 

02/23  15:48 

•0.6 

59.3 

1. 

9.0 

1008. 

02/23  15:54 

-0.5 

55.1 

1. 

14.9 

1008. 

02/23  16:00 

•0.5 

55.3 

1. 

15.6 

1008. 

02/23  16:06 

■0.4 

56.3 

1. 

12.4 

1008. 

02/23  16:12 

-0.4 

57.8 

1. 

10.0 

1008. 

02/23  16:18 

•0.4 

60.5 

0. 

8.7 

1008. 

02/23  16:24 

•0.4 

58.6 

0. 

15.8 

1008. 

02/23  16:30 

•0.7 

63.6 

1. 

13.4 

1008. 

02/23  16:36 

-0.7 

64.1 

1. 

9.0 

1007. 

02/23  16:42 

-0.3 

55.5 

1. 

7.8 

1007. 

02/23  16:48 

-0.1 

54.2 

1. 

11.5 

1007. 

02/23  16:54 

-0.3 

61.1 

0. 

9.9 

1007. 

02/23  17:00 

-0.4 

60.4 

1. 

10.3 

1007. 

02/23  17:06 

-0.4 

59.3 

1. 

12.7 

1007. 

02/23  17:12 

-0.6 

61.5 

1. 

9.8 

1007. 

02/23  17:18 

-0.5 

62.0 

1. 

8.4 

1007. 

02/23  17:24 

-0.4 

61.9 

1. 

6.7 

1007. 

02/23  17:30 

-0.5 

62.1 

0. 

7.4 

1007. 

02/23  17:36 

-0.6 

65.6 

0. 

9.6 

1007. 

02/23  17:42 

-0.6 

72.3 

0. 

13.2 

1007. 

02/23  17:48 

-0.8 

73.8 

1. 

10.4 

1007. 

02/23  17:54 

-0.7 

73.1 

1. 

10.9 

1007. 

02/23  18:00 

-0.7 

76.7 

0. 

7.1 

1007. 

02/23  18:06 

-0.9 

75.9 

0. 

10.1 

1007. 

02/23  18:12 

-0.7 

67.6 

1. 

12.2 

1007. 

02/23  18:18 

-0.4 

61.1 

1. 

10.8 

1007. 

02/23  18:24 

-0.4 

62.3 

0. 

11.6 

1007. 

02/23  18:30 

-0.4 

60.9 

0. 

9.3 

1007. 

02/23  18:36 

-0.4 

60.8 

0. 

8.5 

1007. 

02/23  18:42 

-0.4 

60.1 

1. 

16.2 

1007. 

02/23  18:48 

-0.4 

64.2 

1. 

11.8 

1007. 

02/23  18:54 

-0.5 

59.9 

1. 

11.3 

1007. 

02/23  19:00 

•0.5 

57.5 

7. 

9.9 

1007. 

02/23  19:06 

-0.5 

56.7 

0. 

7.5 

1007. 

02/23  19:12 

-0.5 

53.9 

0. 

12.1 

1007. 

02/23  19:18 

-0.6 

52.9 

1. 

13.0 

1007. 

02/23  19:24 

-0.7 

53.6 

1. 

8.5 

1007. 

02/23  19:30 

-0.7 

55.5 

1. 

10.6 

1007. 

02/23  19:36 

-0.7 

61.9 

1. 

10.1 

1007. 

02/23  19:42 

-0.9 

65.7 

1. 

8.8 

1007. 

02/23  19:48 

-0.8 

67.3 

1. 

11.9 

1007. 

02/23  19:54 

-0.9 

66.8 

0. 

13.1 

1007. 

02/23  20:00 

-0.8 

66.9 

0. 

9.7 

1007. 

02/23  20.06 

-0.9 

59.6 

0. 

9.1 

1007. 

02/23  20:12 

-0.8 

58.0 

1. 

6.1 

1007. 

02/23  20:18 

-0.9 

54.0 

1. 

9.6 

1007. 

02/23  20:24 

-0.9 

54.1 

0. 

14.6 

1007. 

02/13  20:30 

-0.9 

57.8 

0. 

8.7 

1007. 

02/13  20:36 

-1.2 

67.4 

1. 

10.1 

1007. 

02/23  20:42 

-1.2 

67.6 

1. 

11.2 

1007. 

02/23  20:48 

-1.2 

64.0 

0. 

8.5 

1007. 

02/3  20:54 

-1.2 

64.5 

0. 

10.2 

1007. 

02/3  2100 

-1.3 

68.4 

1. 

13.2 

1007. 

02/3  2106 

-1.2 

68.0 

1. 

8.8 

1007. 

02/3  21:12 

-1.2 

67.6 

0. 

9.9 

1007. 

02/3  21:18 

-1.0 

55.1 

0. 

11.5 

1007. 

02/3  21:24 

-1.0 

55.0 

0. 

10.4 

1007. 

02/3  21:30 

-1.0 

54.8 

I. 

6.5 

1007. 

02/3  21:36 

-1.0 

63.3 

1. 

10.1 

1007. 

02/3  21:42 

-1.1 

67.4 

0. 

10.0 

1007. 

02/3  21:48 

-1.2 

63.2 

0. 

8.3 

1007. 

02/3  21:54 

-1.1 

60.2 

0. 

16.4 

1007. 

02/3  22:00 

-1.0 

57.0 

1. 

14.2 

1007. 

02/3  2206 

-1.0 

61.6 

0. 

12.0 

1007. 

02/3  22:12 

-1.1 

59.3 

1. 

11.2 

1007. 

02/3  22:18 

-1.0 

62.6 

1. 

13.8 

1007. 

02/3  22/4 

-1.1 

58.9 

0. 

9.7 

1007. 

02/3  22:30 

-1.1 

57.5 

0. 

10.4 

1007. 
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02/23  22:36 

-1.2 

55.7 

0. 

8.5  1007. 

02/23  22:42 

-1.3 

55.2 

0. 

10.5  1007. 

02/23  22:48 

-1.2 

56.3 

1. 

14.6  1007. 

02/23  22:54 

-1.1 

58.5 

0. 

12.7  1007. 

02/23  23:00 

-1.1 

57.1 

1. 

11.2  1007. 

02/23  23:06 

-1.2 

58.9 

0. 

7.8  1007. 

02/23  23:12 

-1.1 

60.0 

1. 

7.7  1007. 

02/23  23:18 

-1.0 

61.3 

1. 

11.2  1007. 

02/23  23:24 

-1.1 

60.4 

1. 

11.2  1007. 

02/23  23:30 

-1.2 

62.7 

0. 

13.9  1007. 

02/23  23:36 

-12 

57.7 

0. 

13.1  1007. 

02/23  23:42 

-12 

58.6 

1. 

7.0  1007. 

02/23  23:48 

-1.2 

56.2 

8. 

9.0  1007. 

02/23  23:54 

-12 

57.6 

0. 

8.8  1007. 

TEMP  RH 

WIND  WIND  BARO 

DIR  SPD  PRESS 

DEOC  % 

OCT  KTS  MB 

AVO 

AVO 

AVO  AVO  INST 

02/24  00:00 

-1.2 

62.7 

1. 

13.0  1007. 

02/24  00:06 

-1.1 

66.0 

0. 

10.2  1007. 

02/24  00:12 

-1.4 

67.8 

1. 

8.3  1007. 

02/24  00:18 

-1.3 

69.8 

1. 

9.0  1007. 

02/24  00:24 

-1.2 

62.6 

1. 

12.1  1007. 

02/24  00:30 

-1.2 

65.8 

0. 

8.7  1007. 

02/24  00:36 

-1.2 

55.3 

0. 

9.7  1007. 

02/24  00:42 

-1.2 

56.7 

1. 

11.2  1007. 

02/24  00:48 

-1.2 

54.8 

0. 

10.1  1007. 

02/24  00:54 

-1.1 

55.9 

1. 

15.6  1007. 

02/24  01:00 

-1.0 

58.8 

1. 

10.8  1007. 

02/24  01:06 

-0.9 

60.5 

1. 

14.4  1007. 

02/24  01:12 

-0.9 

57.0 

1. 

12.9  1007. 

02/24  01:18 

-0.8 

62.0 

1. 

14.3  1007. 

02/24  01:24 

-1.0 

58.9 

0. 

7.9  1007. 

02/24  01:30 

-1.1 

58.9 

0. 

4.6  1007. 

02/14  01:36 

-1.1 

58.9 

0. 

11.0  1007. 

02/24  01:42 

-1.0 

59.2 

1. 

9.5  1007. 

02/24  01:48 

-1.1 

56.0 

0. 

8.5  1007. 

02/24  01:54 

-1.0 

53.0 

1. 

10.1  1007. 

02/24  02:00 

-1.0 

52.5 

1. 

11.9  1007. 

02/24  02:06 

-1.0 

56.3 

1. 

11.6  1007. 

02/24  02:12 

-1.0 

58.5 

1. 

15.3  1007. 

02/24  02:18 

-1.1 

61.4 

0. 

9.7  1007. 

02/24  02:24 

-1.1 

63.3 

1. 

9.1  1007. 

02/24  02:30 

-1.2 

69.0 

1. 

15.3  1007. 

02/24  02:36 

-1.4 

75.2 

0. 

16.5  1007. 

02/24  02:42 

-1.8 

0.2 

1. 

13.3  1007. 

02/24  02:48 

-1.8 

0.2 

0. 

8.2  1007. 

02/14  02:54 

-1.6 

0.2 

0. 

7.7  1007. 

02/24  03:00 

-1.5 

0.2 

0. 

12.3  1007. 

02/24  03:06 

-1.8 

0.2 

0. 

7.8  1007. 

02/24  03:12 

-1.9 

0.2 

0. 

3.2  1007. 

02/24  03:18 

-1.9 

0.2 

8. 

5.1  1007. 

02/24  03:24 

-1.8 

78.9 

8. 

8.1  1007. 

02/14  03:30 

-1.8 

77.4 

0. 

9.4  1007. 

02/24  03:36 

-1.8 

78.3 

0. 

11.0  1007. 

02/24  03:42 

-1.9 

0.2 

0. 

7.7  1007. 

02/24  03:48 

-1.7 

0.2 

1. 

14.7  1007. 

02/24  03:54 

-1.6 

0.2 

0. 

15.5  1007. 

02/24  04:00 

-1.5 

0.2 

1. 

6.6  1007. 

02/24  04-06 

-1.5 

0.2 

0. 

5.2 

1007. 

02/24  04:12 

-1.6 

0.2 

0. 

10.9  1007. 

02/24  04:18 

-1.8 

0.2 

0. 

7.3 

1007. 

02/24  04:24 

-1.9 

0.2 

1. 

6.8 

1007. 

02/24  04:30 

-1.8 

0.2 

0. 

7.7 

1007. 

02/24  04:36 

-1.8 

0.2 

8. 

8.8 

1007. 

02/24  04:42 

-1.8 

0.2 

0. 

7.7 

1007. 

02/24  04:48 

-1.7 

0.2 

1. 

5.8 

1007. 

02/24  04:54 

-1.8 

0.2 

0. 

3.9 

1007. 

02/24  05:00 

-1.8 

0.2 

1. 

8.7 

1006. 

02/24  05:06 

-1.7 

0.2 

8. 

9.0 

1006. 

02/24  05:12 

-1.5 

0.2 

0. 

9.4 

1007. 

02/24  0S:18 

-1.7 

0.2 

0. 

9.7 

1006. 

02/24  05:24 

-1.8 

0.2 

0. 

5.3 

1006. 

02/24  05:30 

-1.8 

0.2 

7. 

9.6 

1006. 

02/24  0S:36 

-1.8 

0.2 

0. 

7.0 

1006. 

02/24  05:42 

-1.7 

0.2 

0. 

9.6 

1006. 

02/24  05:48 

-1.6 

0.2 

0. 

11.2 

1006. 

02/24  05:54 

-1.7 

0.2 

0. 

10.0 

1006. 

02/24  06:00 

-1.7 

0.2 

0. 

15.1 

1006. 

02/14  06:06 

-2.2 

0.2 

8. 

5.8 

1006. 

02/24  06:12 

-2.2 

0.2 

1. 

7.4 

1006. 

02/24  06:18 

-2.0 

0.2 

0. 

8.4 

1006. 

02/24  06:24 

-1.7 

0.2 

1. 

9.0 

1006. 

02/24  06:30 

-1.5 

0.2 

1. 

15.6 

1006. 

02/24  06:36 

-1.8 

0.2 

0. 

6.8 

1006. 

02/24  06:42 

-1.8 

0.2 

0. 

8.9 

1006. 

02/24  06:48 

-1.7 

0.2 

0. 

4.2 

1006. 

02/24  06:54 

-1.6 

0.2 

0. 

8.4 

1006. 

02/24  07:00 

-1.7 

0.2 

0. 

7.4 

1006. 

02/14  07:06 

-1.8 

0.2 

0. 

8.2 

1006. 

02/24  07:12 

-1.7 

0.2 

8. 

13.0 

1006. 

02/24  07:18 

-2.2 

0.2 

0. 

11.0 

1006. 

02/24  07:24 

-2.3 

0.2 

8. 

11.0 

1006. 

02/24  07:30 

-2.3 

0.2 

0. 

7.0 

1006. 

02/14  07:36 

-2.3 

0.2 

8. 

7.1 

1006. 

02/24  07:42 

-2.2 

0.2 

0. 

6.6 

1006. 

02/24  07:48 

-2.1 

02 

1. 

8.0 

1006. 

02/24  07:54 

-2.2 

0.2 

0. 

5.6 

1006. 

02/24  08:00 

-2.7 

0.2 

8. 

4.7 

1006. 

02/24  08:06 

-2.7 

0.2 

0. 

4.2 

1006. 

02/24  08:12 

-2.6 

0.2 

1. 

4.0 

1006. 

02/24  08:18 

-2.2 

0.2 

8. 

7.2 

1006. 

02/24  08:24 

-1.9 

0.2 

0. 

10.0 

1006. 

02/24  08:30 

-2.1 

0.2 

1. 

11.1 

1006. 

02/24  08:36 

-2.3 

0.2 

1. 

14.9 

1006. 

02/24  08:42 

-2.5 

0.2 

0. 

6.8 

1006. 

02/24  08:48 

-2.5 

0.2 

1. 

6.9 

1006. 

02/24  08:54 

-2.2 

0.2 

0. 

10.0 

1006. 

02/24  09:00 

-2.2 

0.2 

8. 

9.6 

1006. 

02/24  09:06 

-2.3 

0.2 

8. 

9.4 

1006. 

02/24  09:12 

-2.2 

0.2 

1. 

15.1 

1006. 

02/24  09:18 

-2.4 

0.2 

0. 

7.8 

1006. 

02/24  0924 

-2.5 

0.2 

0. 

7.2 

1006. 

02/24  09:30 

-2.5 

0.2 

0. 

8.0 

1006. 

02/24  09:36 

-2.4 

0.2 

0. 

5.9 

1006. 

02/24  09:42 

-2.4 

0.2 

8. 

4.5 

1006. 

02/24  09:48 

-2.3 

0.2 

1. 

5.5 

1006. 

02/24  09:54 

-2.0 

0.2 

0. 

6.9 

1006. 

02/24  10:00 

-2.1 

0.2 

0. 

10.0 

1006. 
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02/24  10:06 

-22 

02 

1. 

12.6 

1006. 

02/24  10:12 

-2.5 

0.2 

0. 

12.3 

1006. 

02/24  10:18 

-2.7 

02 

0. 

4.8 

1006. 

02/24  1024 

-2.4 

02 

0. 

8.1 

1006. 

02/24  10:30 

-22 

0.2 

0. 

12.5 

1006. 

02/24  10:36 

-22 

02 

1. 

6.9 

1006. 

02/24  10:42 

-22 

02 

1. 

10.3 

1006. 

02/24  10:48 

-2.1 

02 

1. 

10.0 

1006. 

02/24  10:54 

-2.3 

02 

1. 

8.8 

1006. 

02/24  114)0 

-22 

0.2 

1. 

6.4 

1006. 

02/24  11. -06 

-2.3 

02 

0. 

10.9 

1006. 

02/2411:12 

-2.4 

02 

8. 

5.4 

1006. 

02/24  11:18 

-2.1 

02 

8. 

4.5 

1006. 

02/24  1124 

-1.8 

02 

0. 

10.3 

1006. 

02/24  11:30 

-2.0 

0.2 

8. 

12.7 

1006. 

02/24  11:36 

-2.0 

02 

8. 

8.0 

1006. 

02/2411:42 

-2.0 

0.2 

7. 

7.8 

1006. 

02/24  11:48 

-1.9 

0.2 

8. 

7.5 

1006. 

02/24  11:54 

-1.6 

02 

0. 

10.0 

1006. 

02/24  124)0 

-1.5 

0.2 

8. 

13.6 

1006. 

02/24  124)6 

-1.3 

63.8 

7. 

10.4 

1006. 

02/24  12:12 

-1.2 

63.0 

7. 

9.1 

1006. 

02/24  12:18 

-1.3 

59.6 

7. 

13.1 

1006. 

02/24  1224 

-1.4 

72.8 

0. 

9.0 

1006. 

02/24  12:30 

-1.9 

81.4 

7. 

6.4 

1006. 

02/24  12:36 

-1.9 

77.3 

8. 

16.7 

1006. 

02/24  12:42 

-2.0 

77.6 

7. 

4.9 

1006. 

02/24  12:48 

-1.5 

71.9 

8. 

6.4 

1006. 

02/24  12:54 

-1.3 

72.8 

8. 

11.4 

1006. 

02/24  13:00 

-1.8 

73.1 

8. 

9.8 

1006. 

02/24  134)6 

-1.1 

78.3 

7. 

112 

1006. 

02/24  13:12 

-2.2 

0.2 

8. 

8.5 

1006. 

02/24  13:18 

-2.2 

0.2 

7. 

52 

1006. 

02/24  13:24 

-1.8 

02 

7. 

6.1 

1006. 

02/24  13:30 

-1.2 

0.2 

7. 

7.6 

1006. 

02/24  13:36 

-0.9 

0.2 

7. 

8.3 

1006. 

02/24  13:42 

-1.0 

0.2 

7. 

10.7 

1006. 

02/24  13:48 

-1.0 

0.2 

7. 

16.3 

1006. 

02/24  13:54 

-1.1 

0.2 

8. 

13.0 

1006. 

02/24  144X) 

-1.3 

02 

7. 

7.8 

1006. 

02/24  14:06 

-1.1 

0.2 

7. 

9.7 

1006. 

02/24  14:12 

-0.4 

62.5 

7. 

9.5 

1006. 

02/24  14:18 

-0.1 

58.6 

0. 

11.3 

1006. 

02/24  1424 

0.0 

64.1 

8. 

112 

1006. 

02/24  14:30 

•0.1 

66.7 

7. 

7.7 

1006. 

02/24  14:36 

-0.6 

75.9 

0. 

19.0 

1006. 

02/24  14:42 

-1.5 

82.4 

7. 

11.4 

1006. 

02/24  14:48 

-1.8 

82.8 

7. 

4.8 

1006. 

02/24  14:54 

-1.5 

79.3 

8. 

6.3 

1006. 

02/24  15:00 

-1.3 

79.0 

0. 

5.5 

1006. 

02/24  15:06 

■0.7 

69.6 

0. 

7.5 

1006. 

02/24  15:12 

-0.7 

72.6 

0. 

8.7 

1006. 

02/24  15:18 

-0.5 

73.5 

0. 

8.8 

1006. 

02/24  1524 

-0.7 

70.4 

8. 

15.4 

1005. 

02/24  15:30 

■0.5 

66.2 

8. 

9.9 

1006. 

02/24  15:36 

-0.6 

64.6 

8. 

14.1 

1006. 

02/24  15:42 

-0.3 

66.3 

0. 

12.6 

1006. 

02/24  15:48 

-0.3 

66.7 

8. 

7.0 

1006. 

02/24  15:54 

-0.2 

0.2 

7. 

11.9 

1005. 

02/24  16:00 

-1.3 

02 

8. 

10.1 

1005. 

02/24  16:06 

-1.1 

0.2 

7. 

12.9 

1005. 

02/24  16:12 

-0.5 

0.2 

8. 

12.8 

1005. 

02/14  16:18 

-0.1 

0.2 

7. 

8.8 

1005. 

02/24  1624 

-0.1 

0.2 

7. 

12.0 

1005. 

02/24  16:30 

-0.1 

0.2 

7. 

13.0 

1005. 

02/24  16:36 

-0.2 

65.3 

7. 

8.7 

1005. 

02/24  16:42 

-0.2 

66.7 

8. 

7.4 

1005. 

02/24  16:48 

0.1 

72.4 

8. 

17.3 

1005. 

02/24  16:54 

-0.6 

77.5 

8. 

15.8 

1005. 

02/24  17:00 

-0.3 

75.4 

8. 

12.6 

1005. 

02/24  17:06 

-0.4 

70.5 

8. 

8.9 

1005. 

02/24  17:12 

-1.5 

86.3 

1. 

11.6 

1005. 

02/24  17:18 

-2.1 

90.2 

7. 

9.8 

1005. 

02/24  1724 

-1.5 

83.3 

7. 

11.4 

1005. 

02/24  17:30 

-1.0 

77.3 

7. 

9.2 

1005. 

02/24  17:36 

-0,6 

71.2 

8. 

6.5 

1005. 

02/24  17:42 

-0.2 

67.6 

8 

13.1 

1005. 

02/24  17:48 

0.4 

69.1 

7. 

15.8 

1004. 

02/24  17:54 

-0.2 

68.5 

8. 

19.0 

1004. 

02/24  18:00 

0.0 

66.5 

8. 

11.8 

1004. 

02/24  18:06 

0.2 

65.0 

8. 

14.4 

1004. 

02/24  18:12 

0.0 

77.0 

8. 

19.0 

1004. 

02/24  18:18 

-1.5 

89.8 

0. 

10.4 

1005. 

02/24  1824 

-1.8 

87.9 

0. 

9.4 

1005. 

02/24  18:30 

-1.5 

84.5 

8. 

5.4 

1005. 

02/24  18:36 

-1.1 

77.2 

8. 

10.5 

1005. 

02/24  18:42 

-0.7 

73.3 

8. 

12.9 

1005. 

02/24  18:48 

-0.6 

73.9 

8. 

21.4 

1004. 

02/24  18:54 

■0.5 

72.6 

0. 

14.4 

1005. 

02/24  19:00 

-0.9 

72.1 

8. 

15.5 

1004. 

02/24  19:06 

-0.9 

78.1 

7. 

13.3 

1004. 

02/24  19:12 

-0.9 

77.2 

0. 

9.2 

1004. 

02/24  19:18 

-0.6 

76.0 

0. 

8.2 

1004. 

02/24  1924 

-1.1 

79.4 

7. 

11.5 

1005. 

02/24  19:30 

-1.6 

0.2 

8. 

9.5 

1005. 

02/24  19:36 

-1.1 

0.2 

7. 

4.7 

1004. 

02/24  19:42 

-0.7 

0.2 

8. 

9.3 

1004. 

02/24  19:48 

-0.6 

0.2 

0. 

12.6 

1004. 

02/24  19:54 

-0.6 

0.2 

8. 

8.6 

1004. 

02/24  20:00 

-0.6 

0.2 

0. 

15.2 

1004. 

02/24  20:06 

-0.7 

0.2 

0. 

9.5 

1004. 

02/24  20:12 

-0.6 

0.2 

0. 

7.7 

1004. 

02/24  20:18 

-0.9 

0.2 

8. 

19.8 

1004. 

02/24  20:24 

-1.4 

0.2 

7. 

10.7 

1004. 

02/24  20:30 

-1.2 

0.2 

8. 

5.8 

1005. 

02/24  20:36 

-1.0 

0.2 

8. 

10.4 

1004. 

02/24  20:42 

•0.8 

0.2 

8. 

10.0 

1004. 

02/24  20:48 

-0.7 

65.7 

0. 

16.1 

1004. 

02/24  20:54 

-0.7 

67.9 

8. 

9.0 

1005. 

02/24  21:00 

-0.9 

72.1 

0. 

13.0 

1005. 

02/24  21:06 

-1.0 

72.7 

0. 

9.8 

1005. 

02/24  21:12 

-1.0 

75.2 

0. 

8.8 

1005. 

02/24  21:18 

-1.0 

75.0 

0. 

15.2 

1005. 

02/24  21:24 

-1.4 

0.2 

0. 

15.0 

1005, 

02/24  21:30 

-1.9 

0.2 

8. 

11.2 

1005. 

02/24  21:36 

-1.8 

0.2 

7. 

4.4  1 

1005. 

02/24  21:42 

-1.5 

0.2 

8. 

15.9 

1005. 

02/24  21:48 

-1.3 

0.2 

7. 

9.8  1 

1005. 

02/24  21:54 

-1.4 

0.2 

7. 

10.3 

1005. 

02/24  22:00 

-1.3 

0.2 

0. 

10.2 

1005. 
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02/2422.-06 
02/24  22:12 
02/24  22:18 
02/24  22:24 
02/24  22:30 
02/24  22:36 
02/24  22:42 
02/24  22:48 
02/24  22:54 
02/24  23:00 
02/24  23:06 
02/24  23:12 
02/24  23:18 
02/24  23:24 
02/24  23:30 
02/24  23:36 
02/24  23:42 
02/24  23:48 
02/24  23:54 


02/25  00:00 
02/25  00:06 
02/25  00:12 
02/25  00:18 
02/25  00:24 
02/25  00:30 
02/25  00:36 
02/25  00:42 
02/25  00:48 
02/25  00:54 
02/25  01:00 
02/25  01:06 
02/25  01:12 
02/25  01:18 
02/25  01:24 
02/25  01:30 
02/25  01:36 
02/25  01:42 
02/25  01:48 
02/25  01:54 
02/25  02:00 
02/25  02:06 
02/25  02:12 
02/25  02:18 
02/25  02:24 
02/25  02:30 
02/25  02:36 
02/25  02:42 
02/25  02:48 
02/25  02:54 
02/25  03:00 
02/25  03:06 
02/25  03:12 
02/25  03:18 
02/25  03:24 
02/25  03:30 


-1.4 

0.2 

0. 

11.8 

1005. 

-1.3 

0.2 

0. 

8.8 

1005. 

-1.3 

0.2 

8. 

10.8 

1005. 

-1.6 

0.2 

8. 

9.1 

1005. 

-1.4 

0.2 

8. 

11.7 

1005. 

-1.1 

0.2 

0. 

10.1 

1005. 

■12 

0.2 

8. 

15.1 

1005. 

-1.3 

0.2 

7. 

7.2 

1005. 

-1.1 

02 

8. 

17.2 

1005. 

-1.4 

0.2 

8. 

9.1 

1005. 

-2.2 

0.2 

0. 

7.7 

1005. 

-2.3 

0.2 

7. 

6.1 

1005. 

-2.1 

0.2 

8. 

4.9 

1005. 

-2.0 

0.2 

8. 

10.9 

1005. 

-1.8 

0.2 

7. 

14.4 

1005. 

-1.8 

0.2 

7. 

8.6 

1005. 

-1.8 

0.2 

7. 

4.4 

1005. 

-1.5 

0.2 

7. 

4.9 

1005. 

-1.2 

0.2 

7. 

10.8 

1005. 

TEMP  RH 

WIND 

WIND  BARO 

DIR 

SPD 

PRESS 

DEO  C  % 

OCT 

KTS 

MB 

AVG 

AVQ 

AVG 

AVG 

INST 

-1.4 

0.2 

7. 

11.2 

1005. 

-1.5 

0.2 

7. 

9.2 

1005. 

-1.5 

80.8 

7. 

10.9 

1005. 

-1.2 

67.0 

0. 

7.2 

1005. 

-1.1 

64.0 

0. 

9.7 

1005. 

-1.0 

74.0 

8. 

9.1 

1006. 

-1.0 

72.3 

7. 

11.2 

1005. 

-0.8 

64.8 

8. 

12.6 

1006. 

-0.8 

58.9 

8. 

11.9 

1006. 

-0.8 

62.8 

8. 

10.6 

1006. 

-0.8 

64.4 

8. 

11.6 

1006. 

-0.9 

69.7 

8. 

11.9 

1006. 

-1.1 

74.8 

0. 

5.2 

1006. 

-1.2 

75.1 

8. 

6.0 

1006. 

-1.1 

71.6 

0. 

5.8 

1006. 

-1.0 

64.2 

0. 

7.8 

1006. 

-1.0 

63.5 

0. 

8.4 

1006. 

-1.0 

63.2 

1. 

7.1 

1006. 

-1.0 

63.4 

0. 

5.6 

1006. 

-1.0 

59.0 

8. 

13.9 

1006. 

•0.9 

59.4 

7. 

8.6 

1006. 

-0.8 

58.2 

0. 

8.0 

1006. 

-0.9 

60.6 

0. 

7.3 

1006. 

-0.9 

60.3 

0. 

11.3 

1006. 

-0.8 

65.9 

8. 

10.7 

1006. 

-0.8 

68.8 

0. 

9.9 

1006. 

-0.8 

68.6 

0. 

7.6 

1006. 

-0.9 

61.6 

0. 

10.5 

1006. 

-0.9 

58.5 

0. 

8.2 

1006. 

-1.0 

59.4 

1. 

5.5 

1006. 

-1.0 

58.9 

0. 

5.2 

1006. 

-1.0 

60.7 

0. 

7.8 

1006. 

-1.0 

65.1 

8. 

12.1 

1006. 

-0.9 

67.2 

0. 

8.1 

1007. 

-1.0 

68.4 

1. 

6.4 

1007. 

-1.0 

69.1 

8. 

3.8 

1007. 

02/25  03:36 

-1.0 

68.5 

8. 

7.7 

1007. 

02/25  03:42 

-0.9 

68.9 

7. 

10.8  1007. 

02/25  03:48 

-0.9 

71.7 

8. 

12.6  1007. 

02/25  03:54 

-1.2 

77.7 

1. 

9.9 

1007. 

02/25  04:00 

-1.6 

84.6 

8. 

13.1 

1  1007. 

02/25  04:06 

-1.9 

0.2 

8. 

7.5 

1007. 

02/25  04:12 

-2.0 

0.2 

8. 

7.8 

1007. 

02/25  04:18 

-2.0 

02 

7. 

4.7 

1007. 

02/25  04:24 

-1.9 

02 

0. 

2.9 

1007. 

02/25  04:30 

-1.9 

02 

0. 

3.5 

1007. 

02/25  04:36 

-1.7 

0.2 

7. 

3.5 

1007. 

02/25  04:42 

-1.5 

0.2 

8. 

7.1 

1007. 

02/25  04:48 

-1.2 

0.2 

8. 

6.8 

1007. 

02/25  04:54 

-1.1 

0.2 

7. 

9.7 

1007. 

02/25  05:00 

-1.1 

0.2 

8. 

8.8 

1007. 

02/25  05:06 

-1.0 

0.2 

7. 

6.8 

1007. 

02/25  05:12 

-1.1 

0.2 

7. 

7.9 

1007. 

02/25  05:18 

-1.1 

0.2 

7. 

6.6 

1007. 

02/25  05:24 

-1.0 

0.2 

8. 

i«.9 

1007. 

02/25  05:30 

-1.1 

02 

7. 

8.6 

1007. 

02/25  05:36 

-1.5 

0.2 

7. 

8.2 

1007. 

02/25  05:42 

-2.0 

0.2 

7. 

9.3 

1007. 

02/25  05:48 

-2.0 

0.2 

7. 

4.4 

1007. 

02/25  05:54 

-1.8 

0.2 

8. 

5.9 

1007. 

02/25  06:00 

-1.7 

0.2 

0. 

6.3 

1007. 

02/25  06:06 

-1.6 

0.2 

8. 

5.6 

1007. 

02/25  06:12 

-1.5 

0.2 

8. 

8.9 

1007. 

02/25  06:18 

-1.7 

0.2 

8. 

13.2 

1007. 

02/25  06:24 

-1.8 

0.8 

0. 

9.1 

1007. 

02/25  06:30 

-1.9 

1.5 

8. 

5.6 

1007. 

02/25  06:36 

-1.8 

3.2 

0. 

3.6 

1007. 

02/25  06:42 

-1.6 

1.8 

8. 

9.6 

1007. 

02/25  06:48 

-1.3 

7.7 

8. 

8.6 

1007. 

02/25  06:54 

-1.3 

2.9 

7. 

8.0 

1008. 

02/25  07:00 

-1.5 

3.6 

0. 

4.0 

1008. 

02/25  07:06 

-1.6 

2.0 

7. 

13.2 

1008. 

02/25  07:12 

-1.3 

4.7 

7. 

9.8 

1008. 

02/25  07:18 

-1.3 

0.2 

8. 

11.3 

1008. 

02/25  0724 

-1.3 

0.2 

0. 

9.7 

1008. 

02/25  07:30 

-1.3 

0.2 

8. 

9.4 

1008. 

02/25  07:36 

-1.2 

0.5 

8. 

7.6 

1008. 

02/25  07:42 

-1.2 

71.2 

8. 

8.0 

1008. 

02/25  07:48 

-1.2 

71.7 

0. 

5.8 

1008. 

02/25  07:54 

-1.2 

72.1 

0. 

3.5 

1008. 

02/25  08:00 

-1.1 

76.6 

0. 

9.8 

1008. 

02/25  08:06 

-1.2 

72.6 

7. 

7.8 

1008. 

02/25  08:12 

-1.2 

73.3 

8. 

13.3 

1008. 

02/25  08:18 

-1.3 

74.6 

0. 

8.6 

1008. 

02/25  08:24 

-1.2 

73.1 

8. 

8.2 

1008. 

02/25  08:30 

-1.1 

67.3 

8. 

9.3 

1008. 

02/25  08:36 

-1.1 

67.8 

0. 

11.8 

1008. 

02/25  08:42 

-1.1 

68.3 

8. 

6.1 

1008. 

02/25  08:48 

-1.1 

65.5 

8. 

6.1 

1008. 

02/25  08:54 

-1.0 

62.5 

8. 

11.2 

1008. 

02/25  09:00 

-1.0 

65.7 

8. 

6.9 

1008. 

02/25  09:06 

-1.0 

67.1 

7. 

10.5 

1008. 

02/25  09:12 

-1.0 

71.3 

7. 

5.6 

1008. 

02/25  09:18 

-1.0 

70.8 

7. 

9.5 

1008. 

02/25  09:24 

-1.0 

66.4 

8. 

8.0 

1008. 

02/25  09:30 

-1.1 

63.5 

8. 

11.7 

1008. 
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02/25  09:36 

-1.1 

64.0 

0. 

10.4 

>  1008. 

02/25  09:42 

-1.0 

60.4 

0. 

8.4 

1008. 

02/25  09:48 

-1.0 

61.8 

0. 

6.3 

1009. 

02/25  09:54 

-1.1 

62.8 

0. 

7.6 

1009. 

02/25  10.00 

-1.1 

66.0 

0. 

7.3 

1009. 

02/25  1006 

-1.1 

67.1 

0. 

5.8 

1009. 

02/25  10:12 

-0.9 

67.8 

7. 

4.6 

1009. 

02/25  10:18 

-1.0 

67.5 

8. 

8.4 

1009. 

02/25  10:24 

-0.9 

61.8 

8. 

10.8 

1009. 

02/25  10:30 

•0.8 

58.2 

7. 

11.0 

1009. 

02/25  10:36 

•0.8 

58.2 

7. 

9.8 

1009. 

02/25  10:42 

-0.9 

59.1 

7. 

4.5 

1009. 

02/25  10:48 

-0.8 

60.0 

8. 

10.6 

1009. 

02/25  10:54 

•0.8 

59.4 

8. 

7.5 

1009. 

02/251100 

-0.8 

62.3 

7. 

4.6 

1009. 

02/25  1106 

-0.8 

63.8 

8. 

5.6 

1009. 

02/25  11:12 

-0.9 

65.1 

0. 

7.6 

1009. 

02/25  11:18 

-0.9 

64.4 

1. 

4.2 

1009. 

02/25  11:24 

-0.8 

63.8 

0. 

6.1 

1009. 

02/25  11:30 

-0.7 

63.5 

0. 

5.6 

1009. 

02/25  11:36 

-0.7 

63.3 

1. 

4.1 

1009. 

02/25  11:42 

-0.6 

67.7 

0. 

6.1 

1010. 

02/25  11:48 

-0.6 

66.6 

0. 

3.7 

1010. 

02/25  11:54 

-0.7 

66.3 

1. 

5.1 

1010. 

02/25  1200 

-0.6 

65.6 

0. 

4.3 

1010. 

02/25  12:06 

-0.5 

62.8 

0. 

7.3 

1010. 

02/25  12:12 

-0.4 

64.0 

8. 

5.3 

1010. 

02/25  12:18 

-0.4 

65.0 

8. 

5.2 

1010. 

02/25  12:24 

-0.5 

64.7 

0. 

7.7 

1010. 

02/25  12:30 

-0.8 

75.2 

8. 

9.4 

1010. 

02/25  12:36 

-1.0 

78.4 

8. 

5.9 

1010. 

02/25  12:42 

-1.0 

79.6 

0. 

4.2 

1010. 

02/25  12:48 

-0.9 

79.8 

7. 

3.7 

1010. 

02/25  12:54 

-0.8 

80.0 

0. 

2.1 

1010. 

02/25  13:00 

-0.6 

76.3 

0. 

4.4 

1010. 

02/25  13:06 

-0.5 

71.9 

1. 

4.1 

1010. 

02/25  13:12 

-0.3 

65.3 

8. 

4.9 

1010. 

02/25  13:18 

-0.1 

62.6 

0. 

4.4 

1010. 

02/25  13:24 

0.1 

58.4 

0. 

8.9 

1010. 

02/25  13:30 

0.1 

60.0 

7. 

8.9 

1010. 

02/25  13:36 

0.1 

65.0 

0. 

5.9 

1010. 

02/25  13:42 

0.0 

62.8 

0. 

6.1 

1010. 

02/25  13:48 

•0.1 

67.2 

8. 

10.6 

1010. 

02/25  13:54 

-0.1 

69.1 

8. 

11.8 

1010. 

02/25  14:00 

-0.1 

68.3 

0. 

5.6 

1010. 

02/25  14:06 

-0.2 

73.1 

8. 

4.6 

1011. 

02/25  14:12 

-0.4 

76.9 

8. 

5.2 

1011. 

02/25  14:18 

-0.9 

80.3 

8. 

9.4 

1010. 

02/25  14:24 

-0.9 

80.3 

8. 

4.3 

1011. 

02/25  14:30 

-0.6 

79.0 

8. 

6.4 

1011. 

02/25  14:36 

-0.5 

74.5 

7. 

7.0 

1010. 

02/25  14:42 

-0.1 

73.2 

0. 

5.1 

1010. 

02/25  14:48 

0.2 

67.6 

0. 

10.6 

1010. 

02/25  14:54 

0.2 

65.0 

8. 

8.2 

1010. 

02/25  15:00 

0.2 

65.5 

0. 

5.2 

1010. 

02/25  15.06 

0.4 

66.6 

0. 

7.4 

1010. 

02/25  15:12 

0.3 

63.7 

7. 

11.1 

1011. 

02/25  15:18 

0.2 

62.0 

0. 

5.7 

1010. 

02/25  15:24 

0.4 

61.9 

8. 

10.9 

1011. 

02/25  15:30 

0.3 

59.8 

7. 

7.9 

1010. 

02/25  15:36 

0.3 

57.4 

0. 

12 

1010. 

02/25  15:42 

0.6 

58.5 

0. 

5.3 

1010. 

02/25  15:48 

0.6 

55.4 

0. 

8.0 

1010. 

02/25  15:54 

0.7 

53.2 

0. 

7.1 

1010. 

02/25  16:00 

0.8 

63.0 

8. 

9.5 

1010. 

02/25  16:06 

0.2 

67.6 

0. 

5.2 

1010. 

02/25  16:12 

0.1 

71.9 

7. 

9.1 

1010. 

02/25  16:18 

0.0 

72.8 

8. 

9.1 

1010. 

02/25  1624 

0.0 

63.4 

8. 

2.1 

1013. 

02/25  16:30 

0.0 

60.5 

1. 

8.4 

1013. 

02/25  16:36 

0.0 

64.6 

0. 

8.7 

1013. 

02/25  16:42 

-0.1 

65.4 

0. 

9.1 

1013. 

02/25  16:48 

-0.1 

67.0 

1. 

8.5 

1012. 

02/25  16:54 

-0.2 

67.6 

1. 

7.8 

1013. 

02/25  17:00 

-0.2 

67.9 

1. 

5.1 

1013. 

02/25  17:06 

-0.2 

66.4 

1. 

5.7 

1012. 

02/25  17:12 

-0.1 

63.9 

1. 

8.9 

1012. 

02/25  17:18 

-0.1 

63.0 

1. 

10.1 

1012. 

02/25  1724 

-0.1 

63.3 

0. 

5.4 

1013. 

02/25  17:30 

-0.1 

64.4 

1. 

8.0 

1012. 

02/25  17:36 

-0.2 

62.7 

0. 

4.2 

1013. 

02/25  17:42 

-0.2 

66.3 

0. 

4.8 

1012. 

02/25  17:48 

-0.3 

64.0 

1. 

6.6 

1012. 

02/25  17:54 

-0.3 

65.8 

1. 

5.9 

1012. 

02/25  1800 

-0.2 

67.5 

1. 

6.7 

1012. 

02/25  1806 

-0.2 

68.1 

1. 

7.2 

1013. 

02/25  18:12 

•0.2 

68.7 

1. 

3.5 

1013. 

02/25  18:18 

-0.3 

65.3 

2. 

4.2 

1012. 

02/25  1824 

-0.3 

64.4 

1. 

4.5 

1013. 

02/25  18:30 

-0.3 

67.1 

1. 

5.7 

1013. 

02/25  18:36 

-0.3 

64.5 

1. 

5.6 

1013. 

02/25  18:42 

-0.3 

66.8 

1. 

7.0 

1013. 

02/25  18:48 

-0.3 

66.6 

1. 

5.6 

1013. 

02/25  18:54 

-0.3 

67.9 

1. 

7.0 

1013. 

02/25  1900 

-0.4 

62.5 

2. 

7.7 

1013. 

02/25  1906 

-0.4 

60.2 

1. 

4.3 

1013. 

02/25  19:12 

-0.5 

61.5 

1. 

5.4 

1013. 

02/25  19:18 

-0.5 

63.6 

1. 

3.6 

1013. 

02/25  1924 

-0.5 

64.8 

1. 

4.8 

1013. 

02/25  19:30 

-0.5 

63.1 

0. 

5.3 

1013. 

02/25  19:36 

-0.6 

64.5 

2. 

1.8 

1013. 

02/25  19:42 

-0.5 

66.3 

0. 

1.9 

1013. 

02/25  19:48 

-0.6 

67.3 

1. 

1.0 

1013. 

02/25  19:54 

-0.6 

69.0 

0. 

3.0 

1013. 

02/25  20:00 

-0.6 

70.0 

0. 

3.0 

1013. 

02/25  2006 

-0.6 

68.2 

3.6 

1013. 

02/25  20:12 

-0.5 

69.1 

3.9 

1013. 

02/25  20:18 

-0.5 

70.3 

4.7 

1013. 

02/25  2024 

-0.4 

69.7 

7.3 

1013. 

02/25  20:30 

-0.3 

70.4 

6.1 

1013. 

02/25  20:36 

-0.5 

61.8 

4.2 

1013. 

02/25  20:42 

-0.4 

61.8 

2. 

7.0 

1013. 

02/25  20:48 

-0.4 

62.0 

3.1 

1013. 

02/25  20:54 

-0.4 

67.9 

3.3 

1013. 

02/25  21:00 

-0.4 

68.1 

5.3 

1013. 

02/25  21:06 

-0.4 

68.0 

5.8 

1013. 

02/25  21:12 

-0.4 

62.8 

2. 

4.5 

1013. 

02/25  21:18 

-0.3 

66.5 

2. 

4.2 

1013. 

02/25  21:24 

0.3 

63.5 

2. 

5.7 

1013. 

02/25  21:30 

0.3 

66.7 

0. 

9.1 

1013. 
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02/25  21:36 
02/25  21:42 
02/25  21:48 
02/25  21:54 
02/25  2200 
02/25  22:06 
02/25  22:12 
02/25  22:18 
02/25  22:24 
02/25  22:30 
02/25  22:36 
02/25  22:42 
02/25  22:48 
02/25  22:54 
02/25  2300 
02/25  2306 
02/25  23:12 
02/25  23:18 
02/25  2324 
02/25  23:30 
02/25  23:36 
02/25  23:42 
02/25  23:48 
02/25  23:54 


02/26  00:00 
02/26  00:06 
02/2600:12 
02/26  00:18 
02/26  00:24 
02/26  00:30 
02/26  00:36 
02/26  00:42 
02/26  00:48 
02/26  00:54 
02/26  01:00 
02/26  01:06 
02/26  01:12 
02/26  01:18 
02/26  01:24 
02/26  0.1:30 
02/26  01:36 
02/26  01:42 
02/26  01:48 
02/26  01:54 
02/26  02:00 
02/26  02:06 
02/26  02:12 
02/26  02:18 
02/26  0224 
02/26  02:30 
02/26  02:36 
02/26  02:42 
02/26  02:48 
02/26  02:54 
02/26  03:00 


-0.3 

66.6 

1. 

7.7 

1013. 

■0.3 

65.2 

1. 

5.8 

1013. 

-0.3 

61.9 

2. 

8.0 

1013. 

-0.3 

62.0 

1. 

7.5 

1013. 

-0.3 

63.1 

1. 

6.6 

1013. 

-0.2 

64.8 

1. 

4.3 

1013. 

-0.2 

66.0 

2. 

3.6 

1013. 

-0.2 

62.6 

2. 

8.3 

1013. 

-0.2 

63.5 

2. 

6.7 

1013. 

-0.3 

62.5 

1. 

4.8 

1013. 

-0.2 

64.3 

1. 

5.2 

1013. 

-0.1 

65.6 

1. 

8.2 

1013. 

-0.1 

63.9 

1. 

8.5 

1013. 

-0.1 

66.1 

1. 

6.5 

1013. 

-0.2 

64.6 

2. 

7.3 

1013. 

-0.1 

63.5 

1. 

6.1 

1013. 

-0.1 

60.7 

2. 

8.9 

1013. 

-0.1 

61.3 

3. 

4.3 

1013. 

-0.1 

62.8 

3. 

2.8 

1013. 

-0.1 

63.6 

1. 

3.4 

1013. 

-0.1 

65.9 

2. 

2.5 

1013. 

-0.1 

65.5 

2. 

2.7 

1013. 

0.0 

63.0 

2. 

6.6 

1013. 

0.0 

60.2 

2. 

7.2 

1013. 

TEMP  RH 

WIND  WIND  BARO 

DIR 

SPD 

PRESS 

DEOC  % 

OCT 

KTS 

MB 

AVO 

AVO 

AVG 

AVG 

-  INST 

0.0 

60.9 

1. 

9.5 

1013. 

0.1 

60.8 

2. 

4.6 

1013. 

0.0 

63.6 

2. 

5.6 

1013. 

-0.2 

61.9 

3. 

5.9 

1013. 

-0.2 

57.8 

3. 

2.3 

1013. 

-0.3 

57.8 

3. 

4.1 

1013. 

■0.4 

59.0 

3. 

7.0 

1013. 

-0.3 

59.1 

3. 

2.9 

1013. 

-0.3 

59.2 

3. 

6.3 

1013. 

-0.2 

59.0 

2. 

3.6 

1013. 

0.0 

60.5 

2. 

2.2 

1013. 

-0.1 

62.1 

3. 

4.6 

1013. 

•0.3 

62.1 

2. 

1.2 

1013. 

-0.4 

62.7 

3. 

2.2 

1013. 

-0.5 

62.5 

3. 

1.5 

1013. 

-0.4 

62.0 

3. 

2.0 

1012. 

-0.3 

61.7 

3. 

4.5 

1013. 

-0.2 

58.5 

3. 

5.2 

1012. 

-0.1 

58.3 

1. 

3.5 

1012. 

-0.1 

60.3 

2. 

2.0 

1013. 

•0.2 

60.8 

3. 

5.2 

1013. 

-0.3 

61.1 

2. 

4.2 

1012. 

-0.2 

60.5 

3. 

4.7 

1012. 

-0.3 

60.2 

3. 

5.3 

1013. 

-0.4 

59.8 

3. 

4.6 

1013. 

-0.4 

59.9 

4. 

2.8 

1012. 

-0.5 

61.2 

3. 

2.8 

1012. 

-0.3 

58.9 

2. 

2.9 

1013. 

-0.2 

60.3 

2. 

6.1 

1012. 

-0.2 

58.3 

3. 

2.5 

1012. 

-0.3 

57.6 

3. 

6.7 

1012. 

02/26  03:06 

-0.2 

59.1 

2. 

5.9 

1012. 

02/26  03:12 

-0.1 

59.0 

2. 

3.9 

1012. 

02/26  03:18 

-0.2 

59.6 

3. 

3.5 

1012. 

02/26  03:24 

•0.4 

60.6 

3. 

2.4 

1012. 

02/26  03:30 

-0.5 

61.8 

4. 

3.8 

1012. 

02/26  03:36 

-0.6 

61.7 

4. 

5.0 

1012. 

02/26  03:42 

-0.5 

61.9 

3. 

5.3 

1012. 

02/26  03:48 

-0.5 

63.3 

3. 

4.5 

1012. 

02/26  03:54 

-0.6 

62.8 

4. 

4.0 

1012. 

02/26  04:00 

-0.6 

63.7 

4. 

2.8 

1012. 

02/26  04:06 

-0.7 

63.7 

4. 

3.0 

1012. 

02/26  04:12 

-0.9 

66.2 

4. 

2.5 

1012. 

02/26  04:18 

-0.9 

64.8 

4. 

4.9 

1012. 

02/26  04:24 

-0.7 

62.5 

4. 

3.1 

1012. 

02/26  04:30 

-0.6 

62.1 

4. 

3.4 

1012. 

02/26  04:36 

-0.6 

62.2 

4. 

4.0 

1012. 

02/26  04:42 

-0.6 

62.9 

4. 

3.9 

1012. 

02/26  04:48 

-0.7 

64.5 

3. 

2.5 

1011. 

02/26  04:54 

-0.9 

65.7 

4. 

5.2 

1011. 

02/26  05:00 

-0.4 

64.0 

3. 

2.6 

1011. 

02/26  05:06 

-0.5 

63.6 

4. 

3.6 

1011. 

02/26  05:12 

-0.4 

62.8 

4. 

4.2 

1011. 

02/26  05:18 

-0.4 

63.6 

4. 

4.2 

1011. 

02/26  05:24 

-0.5 

64.1 

3. 

3.3 

1011. 

02/26  05:30 

-0.4 

63.4 

3. 

4.4 

1011. 

02/26  05:36 

-0.3 

61.9 

2. 

3.3 

1011. 

02/26  05:42 

0.0 

60.8 

3. 

3.5 

1011. 

02/26  05:48 

0.2 

60.4 

2. 

4.8 

1011. 

02/26  05:54 

0.1 

59.7 

3. 

8.2 

1011. 

02/26  06:00 

0.0 

59.0 

3. 

7.2 

1011. 

02/26  06.-06 

-0.1 

58.8 

2. 

4.4 

1011. 

02/26  06:12 

-0.1 

61.2 

2. 

4.4 

1011. 

02/26  06:18 

0.0 

58.5 

3. 

5.5 

1011. 

02/260624 

0.0 

57.6 

3. 

5.0 

1011. 

02/26  06:30 

0.0 

58.4 

2. 

8.6 

1011. 

02/26  06:36 

0.0 

57.7 

2. 

7.1 

1011. 

02/26  06:42 

0.0 

57.8 

3. 

6.2 

1011. 

02/26  06:48 

-0.1 

61.0 

3. 

4.1 

1011. 

02/26  06:54 

-0.3 

58.8 

3. 

4.7 

1011. 

02/26  07:00 

-0.4 

60.1 

3. 

5.0 

1011. 

02/26  07:06 

-0.2 

60.0 

3. 

2.6 

1011. 

02/26  07:12 

-0.2 

59.2 

3. 

6.8 

1011. 

02/26  07:18 

-0.2 

57.9 

3. 

5.2 

1011. 

02/26  0724 

-0.1 

58.2 

3. 

4.0 

1011. 

02/26  07:30 

-0.3 

58.8 

4. 

3.8 

1011. 

02/26  07:36 

-0.3 

58.4 

3. 

4.8 

1011. 

02/26  07:42 

•0.3 

57.4 

3. 

8.4 

1011. 

02/26  07:48 

-0.2 

55.4 

3. 

5.2 

1011. 

02/26  07:54 

-0.2 

55.7 

3. 

7.2 

1011. 

02/26  08:00 

-0.2 

56.4 

3. 

8.3 

1011. 

02/26  08:06 

-0.2 

57.2 

3. 

6.7 

1011. 

02/26  08:12 

-0.3 

57.6 

3. 

6.1 

1011. 

02/26  08:18 

-0.2 

57.6 

3. 

6.7 

1011. 

02/26  0824 

-0.3 

58.0 

3. 

4.4 

1011. 

02/26  08:30 

-0.2 

56.7 

3. 

7.0 

1011. 

02/26  08:36 

-0.2 

57.8 

3. 

10.2 

1011. 

02/26  08:42 

-0.2 

57.0 

3. 

6.9 

1011. 

02/26  08:48 

-0.2 

57.4 

3. 

9.6 

1011. 

02/26  08:54 

-0.2 

57.7 

3. 

5.5 

1011. 

02/26  09:00 

-0.1 

56.1 

3. 

4.5 

1011. 
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02/26  09:06 

-0.1 

57.6 

3. 

5.8 

1011. 

02/26  09:12 

-0.1 

56.5 

3. 

5.5 

1011. 

02/26  09:18 

0.0 

55.6 

2. 

7.2 

1011. 

02/26  09.24 

0.1 

57.5 

3. 

6.0 

1011. 

02/26  09:30 

0.0 

57.6 

3. 

6.1 

1011. 

02/26  09:36 

0.0 

58.5 

4. 

3.6 

1011. 

02/26  09:42 

0.0 

57.8 

3. 

5.3 

1011. 

02/26  09:48 

0.1 

57.4 

3. 

7.4 

1011. 

02/26  09:54 

0.1 

57.1 

3. 

6.3 

1011. 

02/26  10:00 

0.2 

54.9 

3. 

3.7 

1011. 

02/26  10:06 

02 

57.3 

3. 

7.9 

1011. 

02/26  10:12 

0.3 

57.9 

3. 

4.7 

1011. 

02/26  10:18 

0.4 

57.9 

3. 

2.8 

1011. 

02/26  10:24 

0.3 

59.2 

1. 

7.2 

1011. 

02/26  10:30 

0.3 

59.9 

2. 

3.8 

1011. 

02/26  10:36 

0.5 

59.6 

2. 

6.7 

1011. 

02/26  10:42 

0.4 

58.8 

2. 

5.2 

1011. 

02/26  10:48 

0.5 

60.9 

3. 

5.8 

1011. 

02/26  10:54 

0.4 

58.2 

3. 

4.9 

1010. 

02/26  11:00 

0.4 

57.5 

3. 

5.7 

1011. 

02/26  11:06 

0.4 

60.0 

3. 

4.8 

1011. 

02/2611:12 

0.5 

56.6 

3. 

5.0 

1011. 

02/2611:18 

0.5 

56.3 

3. 

6.0 

1011. 

02/26  11:24 

0.5 

56.8 

3. 

5.6 

1011. 

02/26  11:30 

0.5 

S6.8 

3. 

4.9 

1011. 

02/26  11:36 

0.6 

56.1 

3. 

2.6 

1011. 

02/26  11:42 

0.6 

55.5 

3. 

8.6 

1011. 

02/26  11:48 

0.6 

56.6 

3. 

6.6 

1011. 

02/26  11:54 

0.6 

56.3 

3. 

6.3 

1011. 

02/26  12:00 

0.6 

56.0 

3. 

7.4 

1011. 

02/26  12:06 

0.7 

57.5 

2. 

3.6 

1011. 

02/26  12:12 

0.7 

55.6 

3. 

5.5 

1010. 

02/26  12:18 

0.7 

57.3 

2. 

4.7 

1010. 

02/26  12214 

0.7 

56.4 

3. 

6.8 

1010. 

02/26  12:30 

0.8 

S6.7 

3. 

4.7 

1010. 

02/26  12:36 

0.8 

56.0 

2. 

6.0 

1010. 

02/26  12:42 

0.8 

56.0 

4. 

3.8 

1010. 

02/26  12:48 

0.8 

57.7 

3. 

6.8 

1010. 

02/26  12:54 

0.9 

56.5 

3. 

4.9 

1010. 

02/26  13:00 

0.8 

57.5 

2. 

3.3 

1010. 

02/26  13:06 

0.8 

56.8 

3. 

7.3 

1010. 

02/26  13:12 

0.9 

56.2 

3. 

4.2 

1010. 

02/26  13:18 

0.9 

56.8 

3. 

6.1 

1010. 

02/26  13:24 

1.1 

55.7 

3. 

4.5 

1010. 

02/26  13:30 

1.0 

53.8 

3. 

3.9 

1010. 

02/26  13:36 

1.1 

54.5 

3. 

3.0 

1010. 

02/26  13:42 

1.1 

55.0 

3. 

5.3 

1010. 

02/26  13:48 

1.1 

55.4 

2. 

3.1 

1010. 

02/26  13:54 

1.1 

54.5 

3. 

4.3 

1010. 

02/26  14:00 

1.1 

54.2 

2. 

5.4 

1010. 

02/26  14:06 

1.3 

55.7 

3. 

6.1 

1010. 

02/26  14:12 

1.2 

52.0 

2. 

7.0 

1010. 

02/26  14:18 

1.2 

49.0 

2. 

7.5 

1010. 

02/26  14:24 

1.3 

52.6 

3. 

5.4 

1009. 

02/26  14:30 

1.6 

50.6 

3. 

6.0 

1009. 

02/26  14:36 

1.7 

49.2 

3. 

7.4 

1009. 

02/26  14:42 

1.8 

48.5 

3. 

6.1 

1009. 

02/26  14:48 

1.7 

47.3 

2. 

6.0 

1009. 

02/26  14:54 

1.5 

50.5 

1. 

6.4 

1009. 

02/26  15:00 

1.5 

49.9 

1. 

8.7 

1009. 

02/26  15:06 

1.4 

50.3 

1. 

4.6 

1009. 

02/26  15:12 

1.5 

49.5 

2. 

3.2 

1009. 

02/26  15:18 

1.4 

48.8 

1. 

7.4 

1009. 

02/26  15:24 

1.5 

50.1 

3. 

6.9 

1009. 

02/2615:30 

1.4 

48.6 

3. 

6.6 

1009. 

02/26  15:36 

1.4 

49.4 

2. 

8.4 

1009. 

02/26  1S:42 

1.5 

50.1 

3. 

4.8 

1009. 

02/26  1S:48 

1.4 

50.5 

2. 

4.1 

1009. 

02/26  15:54 

1.4 

52.7 

2. 

5.9 

1009. 

02/26  16:00 

1.5 

50.9 

3. 

3.3 

1009. 

02/26  16:06 

1.4 

52.0 

2. 

5.7 

1009. 

02/26  16:12 

1.4 

51.9 

3. 

7.4 

1009. 

02/26  16:18 

1.3 

51.8 

2. 

6.1 

1009. 

02/26  16:24 

1.3 

52.1 

2. 

5.3 

1009. 

02/26  16:30 

1.4 

52.9 

2. 

6.2 

1009. 

02/26  16:36 

1.3 

52.7 

2. 

4.9 

1009. 

02/26  16:42 

1.4 

53.8 

2. 

4.8 

1009. 

02/26  16:48 

1.4 

52.9 

2. 

6.0 

1009. 

02/26  16:54 

1.3 

54.7 

2. 

5.6 

1009. 

02/26  17:00 

1.4 

54.0 

2. 

5.8 

1009. 

02/26  17:06 

1.3 

54.2 

2. 

3.5 

1009. 

02/26  17:12 

1.3 

54.2 

2. 

2.3 

1009. 

02/26  17:18 

1.3 

53.9 

2. 

3.5 

1009. 

02/26  1724 

1.3 

58.6 

1. 

10.1 

1009. 

02/26  17:30 

1.1 

55.5 

2. 

4.5 

1009. 

02/26  17:36 

1.1 

56.1 

2. 

8.1 

1009. 

02/26  17:42 

1.1 

56.8 

2. 

5.2 

1009. 

02/26  17:48 

1.1 

57.3 

2. 

5.0 

1009. 

02/26  17:54 

1.1 

58.7 

2. 

5.8 

1008. 

02/26  18:00 

1.1 

58.2 

2. 

7.2 

1008. 

02/26  18:06 

1.1 

58.5 

2. 

3.8 

1008. 

02/26  18:12 

1.0 

58.3 

2. 

7.6 

1008. 

02/26  18:18 

1.0 

59.5 

3. 

7.6 

1008. 

02/26  1824 

1.0 

65.1 

2. 

5.1 

1008. 

02/26  18:30 

0.9 

60.6 

2. 

7.5 

1008. 

02/26  18:36 

0.9 

63.7 

2. 

6.5 

1008. 

02/26  18:42 

0.8 

67.1 

3. 

4.7 

1008. 

02/26  18:48 

0.8 

68.3 

3. 

5.9 

1008. 

02/26  18:54 

0.7 

66.4 

2. 

2.9 

1008. 

02/26  19:00 

0.6 

63.4 

3. 

6.4 

1008. 

02/26  19:06 

0.6 

62.9 

3. 

8.0 

1008. 

02/26  19:12 

0.6 

63.4 

3. 

4.5 

1008. 

02/26  19:18 

0.6 

64.2 

3. 

4.6 

1008. 

02/26  1924 

0.6 

65.0 

3. 

8.5 

1008. 

02/26  19:30 

0.6 

64.1 

2. 

9.9 

1008. 

02/26  19:36 

0.5 

66.3 

3. 

4.6 

1008. 

02/26  19:42 

0.6 

69.1 

3. 

5.4 

1008. 

02/26  19:48 

0.7 

70.4 

3. 

7.5 

1008. 

02/26  19:54 

0.6 

70.4 

3. 

9.4 

1008. 

02/26  20:00 

0.5 

68.8 

3. 

4.2 

1008. 

02/26  20:06 

0.6 

69.0 

2. 

5.7 

1008. 

02/26  20:12 

0.6 

70.6 

3. 

13.1 

1008. 

02/26  20:18 

0.6 

69.5 

3. 

12.0 

1008. 

02/26  20:24 

0.6 

70.2 

3. 

7.9 

1009. 

02/26  20:30 

0.6 

69.4 

3. 

7.2 

1008. 

02/26  20:36 

0.6 

71.0 

3. 

5.4 

1008. 

02/26  20:42 

0.6 

71.5 

3. 

5.1 

1009. 

02/26  20:48 

0.6 

71.2 

3. 

3.9 

1008. 

02/26  20:54 

0.6 

69.3 

3. 

8.6 

1008. 

02/26  21:00 

0.6 

66.9 

3. 

5.2 

1008. 

A-14 


Weather  Data  From  Adak,  AL  (2/20/92-2/27/92) 


02/26  21:06 
02/26  21:12 
02/26  21:18 
02/26  21:24 
02/26  21:30 
02/26  21:36 
02/2621:42 
02/2621:48 
02/26  21:34 
02/26  22:00 
02/26  22:06 
02/26  22:12 
02/26  22:18 
02/26  22^24 
02/26  22:30 
02/26  22:36 
02/26  22:42 
02/26  22:48 
02/26  22:54 
02/26  23:00 
02/2623:06 
02/26  23:12 
02/2623:18 
02/26  23:24 
02/26  23:30 
02/26  23:36 
02/26  23:42 
02/26  23:48 
02/26  23:54 


02/27  00:00 
02/27  00:06 
02/27  00:12 
02/27  00:18 
02/27  00:24 
02/27  00:30 
02/27  00:36 
02/27  00:42 
02/27  00:48 
02/27  00:54 
02/27  01:00 
02/27  01:06 
02/2701:12 
02/2701:18 
02/27  01:24 
02/2701:30 
02/2701:36 
02/27  01:42 
02/27  01:48 
02/27  01:54 
02/27  02:00 
02/27  02:06 
02/27  02:12 
02/27  02:18 
02/27  02:24 
02/27  02:30 


0.7 

64.2 

3. 

10.9 

1008. 

0.8 

59.7 

2. 

6.0 

1008. 

0.9 

61.5 

3. 

10.2 

1008. 

0.9 

57.2 

2. 

4.6 

1008. 

0.9 

60.9 

1. 

9.2 

1008. 

0.9 

63.4 

2. 

7.7 

1008. 

0.8 

62.1 

2. 

10.5 

1008. 

0.8 

63.5 

2. 

11.5 

1008. 

0.8 

61.9 

2. 

8.1 

1008. 

0.9 

58.8 

2. 

13.3 

1008. 

0.9 

59.4 

2. 

11.5 

1008. 

0.8 

63.0 

2. 

9.3 

1008. 

0.8 

65.8 

2. 

5.3 

1009. 

0.8 

65.8 

2. 

10.7 

1008. 

0.8 

59.1 

3. 

12.0 

1009. 

0.7 

64.7 

2 

5.0 

1008. 

0.7 

62.1 

2. 

7.8 

1009. 

0.7 

61.2 

3. 

6.9 

1009. 

0.7 

59.4 

2. 

5.8 

1009. 

0.7 

61.7 

2. 

9.1 

1009. 

0.6 

62.4 

3. 

8.8 

1009. 

0.5 

62.9 

2. 

7.3 

1009. 

0.5 

61.0 

3. 

9.5 

1009. 

0.6 

61.5 

2. 

7.6 

1008. 

0.6 

58.8 

2. 

5.3 

1008. 

0.6 

62.1 

2. 

9.2 

1009. 

0.5 

62.7 

1. 

2.7 

1009. 

0.4 

64.4 

2. 

4.2 

1009. 

0.4 

64.1 

0. 

4.4 

1009. 

TEMP  RH 

wind 

’  WIND  BARO 

DIR 

SPD 

PRESS 

DEG  C  % 

OCT 

KTS 

MB 

AVG 

AVG 

AVG 

AVG 

1  INST 

0.4 

67.7 

2. 

5.0 

1008. 

0.3 

61.2 

2. 

10.0 

1008. 

0.4 

61.7 

2. 

7.0 

1008. 

0.4 

64.8 

1. 

7.4 

1008. 

0.3 

66.5 

2. 

6.6 

1008. 

0.2 

63.8 

2. 

10.6 

1008. 

0.2 

67.8 

3. 

11.4 

1008. 

0.1 

63.2 

2. 

6.4 

1008. 

0.1 

66.6 

1. 

4.0 

1008. 

0.1 

66.2 

3. 

2.6 

1008. 

0.1 

65.0 

2. 

8.7 

1008. 

0.1 

65.2 

2. 

7.8 

1008. 

0.1 

60.7 

3. 

10.1 

1008. 

0.1 

63.1 

2. 

7.3 

1008. 

0.2 

63.4 

2. 

8.0 

1008. 

0.2 

65.0 

1. 

6.2 

1008. 

0.1 

64.6 

1. 

10.5 

1008. 

0.1 

64.5 

2. 

9.2 

1008. 

0.1 

64.0 

2. 

8.7 

1008. 

0.0 

60.7 

1. 

10.0 

1008. 

0.1 

61.6 

1. 

10. 1 

1008. 

0.0 

59.7 

2. 

8.7 

1008. 

0.0 

62.2 

1. 

5.7 

1008. 

•0.1 

60.8 

2. 

6.0 

1008. 

0.0 

62.9 

1. 

6.4 

1008. 

0.0 

59.9 

1. 

10.1 

1008. 

02/27  02:36 
02/27  02:42 
02/27  02:48 
02/27  02:54 
02/2703:00 
02/27  03:06 
02/27  03:12 
02/27  03:18 
02/27  03:24 
02/2703:30 
02/27  03:36 
02/27  03:42 
02/27  03:48 
02/27  03:54 
02/27  04:00 
02/27  04:06 
02/27  04:12 
02/27  04:18 
02/27  04:24 
02/27  04:30 
02/27  04:36 
02/27  04:42 
02/27  04:48 
02/27  04:54 
02/27  05:00 
02/2705:06 
02/27  05:12 
02/27  05:18 
02/27  05:24 
02/27  05:30 
02/27  05:36 
02/27  05:42 
02/27  05:48 
02/27  05:54 
02/27  06:00 
02/27  06:06 
02/2706:12 
02/27  06:18 
02/27  06:24 
02/27  06:30 
02/27  06:36 
02/27  06:42 
02/27  06:48 
02/27  06:54 
02/27  07:00 
02/27  07:06 
02/27  07:12 
02/27  07:18 
02/27  07:24 
02/27  07:30 
02/27  07:36 
02/27  07:42 
02/27  07:48 
02/27  07:54 
02/27  08:00 
02/27  08:06 
02/27  08:12 
02/27  08:18 
02/2708:24 
02/27  08:30 


0.0 

59.6 

2. 

7.6 

1008. 

-0.1 

59.8 

2. 

50 

1008. 

-0.1 

60.8 

1. 

9.4 

1008. 

0.0 

58.9 

1. 

10.1 

1008. 

0.0 

57.6 

1. 

11.2 

1008. 

■0.1 

57.9 

1. 

11.0 

>  1008. 

-0.1 

57.7 

2. 

6.1 

1008. 

-01 

57.3 

1. 

12.0 

1008. 

-0.1 

59.2 

3. 

9.1 

1008. 

-0.1 

56.1 

1. 

10.7 

1008. 

-0.3 

55.5 

2. 

5.2 

1008. 

-0.2 

55.5 

1. 

6.0 

1008. 

-0.1 

55.6 

1. 

7.8 

1008. 

-0.1 

56.0 

2. 

6.0 

1008. 

-0.2 

54.9 

2. 

10.2 

1008. 

-0.2 

55.1 

1. 

7.1 

1007. 

-0.2 

54.9 

2. 

8.7 

1007. 

-0.2 

54.6 

2. 

5.3 

1007. 

-0.2 

52.9 

3. 

5.0 

1007. 

-0.3 

51.8 

2. 

8.8 

1007. 

-0.3 

53.8 

2. 

6.8 

1007. 

-0.4 

52.2 

2. 

8.5 

1007. 

-0.2 

53.1 

2. 

5.7 

1007. 

-0.4 

51.2 

3. 

9.8 

1007. 

-0.4 

51.7 

2. 

5.7 

1007. 

-0.3 

49.9 

2. 

10.7 

1007. 

-0.2 

49.0 

2. 

8.1 

1007. 

-0.2 

48.2 

2. 

7.7 

1007. 

-0.2 

48.5 

2. 

8.8 

1007. 

-0.1 

50.6 

1. 

8.5 

1007. 

-0.1 

49.2 

2. 

6.9 

1007. 

-0.1 

51.6 

2. 

6.0 

1007. 

-0.1 

55.8 

2. 

6.9 

1007. 

-0.2 

54.0 

2. 

5.6 

1007. 

-0.1 

52.6 

2. 

4.4 

1007. 

-0.1 

53.8 

2. 

4.6 

1007. 

-0.3 

64.8 

3. 

9.7 

1007. 

•0.7 

66.S 

3. 

9.5 

1007. 

•0.8 

63.9 

3. 

10.9 

1007. 

-0.7 

67.2 

3. 

10.4 

1007. 

-0.7 

67.0 

2. 

6.4 

1007. 

-0.5 

63.4 

1. 

5.3 

1007. 

-0.4 

61.7 

1. 

10.4 

1007. 

-0.4 

62.2 

2. 

5.4 

1007. 

-0.4 

62.2 

2. 

8.0 

1007. 

-0.4 

62.1 

1. 

11.9 

1007. 

-0.4 

62.4 

2. 

4.1 

1007. 

-0.4 

61.5 

2. 

5.3 

1007. 

-0.3 

61.2 

1. 

9.1 

1007. 

-0.4 

58.3 

1. 

12.9 

1007. 

-0.4 

57.7 

1. 

11.7 

1007. 

-0.5 

57.3 

2. 

8.3 

1007. 

-0.5 

60.2 

3. 

8.7 

1007. 

-0.5 

62.3 

1. 

10.0 

1007. 

-0.5 

59.6 

1. 

10.1 

1007. 

-0.5 

57.1 

2. 

9.6 

1007. 

-0.5 

57.1 

2. 

10.8 

1007. 

-0.5 

58.5 

1. 

8.5 

1007. 

-0.5 

64.7 

2. 

8.4 

1007. 

-0.6 

58.7 

2. 

9.0 

1007. 

A-15 


Weather  Data  From  Adak,  AL  (2/20/92-2/27/92) 


02/2708:36 

-0.6 

59.9 

2. 

6.3 

1007. 

02/2708:42 

-0.7 

59 1 

2. 

6.7 

1007. 

02/27  08:48 

-0.6 

62.4 

1. 

11.6 

1007. 

02/27  08:54 

-0.6 

62.3 

3. 

10.9 

1007. 

02/2709:00 

-0.7 

62.3 

2. 

11.7 

1007. 

02/27  09:06 

-0.6 

63.3 

2. 

8.3 

1007. 

02/2709:12 

-0.6 

62.0 

2. 

9.0 

1007. 

02/2709:18 

-0.6 

61.1 

2. 

7.0 

1007. 

02/27  09:24 

-0.6 

67.7 

2. 

9.8 

1007. 

02/27  09:30 

-1.1 

72.2 

3. 

8.2 

1007. 

02/27  09:36 

-0.9 

70.2 

3. 

14.2 

1007. 

02/2709:42 

-0.9 

67.1 

2. 

12.0 

1007. 

02/27  09:48 

-0.9 

63.1 

3. 

13.5 

1007. 

02/27  09:54 

-0.8 

62.0 

2. 

11.6 

1008. 

02/27  10:00 

-0.7 

64.2 

2. 

5.4 

1008. 

02/27 10:06 

-0.6 

62.2 

2. 

7.8 

1008. 

02/27  10:12 

-0.5 

56.1 

3. 

6.8 

1008. 

02/27  10:18 

-0.5 

56.5 

2. 

11.0 

1008. 

02/27  10:24 

-0.5 

6 12 

3. 

10.1 

1008. 

02/27  10:30 

-0.6 

62.9 

3. 

8.3 

1008. 

02/27  10:36 

-0.3 

52.4 

2. 

6.4 

1008. 

02/27  10:42 

-0.3 

57.2 

3. 

9.2 

1008. 

02/27  10:48 

-0.6 

66.2 

2. 

6.2 

1008. 

02/27  10:54 

-0.6 

65.7 

3. 

6.9 

1008. 

02/27  11:00 

-0.5 

56.7 

2. 

10.2 

1008. 

02/27  11:06 

-0.3 

53.4 

2. 

5.6 

1008. 

02/27  11:12 

-0.2 

54.3 

1. 

7.6 

1008. 

02/27  11:18 

-0.1 

57.7 

2. 

5.7 

1008. 

02/27  11:24 

0.0 

52.8 

2. 

3.9 

1008. 

02/27  11:30 

-0.2 

58.9 

2. 

11.6 

1008. 

02/27  11:36 

-0.4 

59.5 

2. 

12.4 

1008. 

02/27  11:42 

-0.3 

60.7 

2. 

8.2 

1008. 

02/2711:48 

-0.2 

62.1 

2. 

6.9 

1008. 

02/27  11:54 

-0.1 

58.5 

3. 

9.0 

1008. 

02/27  12:00 

0.0 

56.8 

2. 

16.0 

1008. 

02/27  12:06 

-0.1 

57.4 

2. 

11.2 

1008. 

02/27  12:12 

0.1 

54.7 

2. 

10.8 

1008. 

02/27  12:18 

-0.1 

60.9 

1. 

15.7 

1007. 

02/27  1224 

-0.6 

69.9 

2. 

13.0 

1008. 

02/27  12:30 

-0.6 

70.1 

1. 

10.7 

1008. 

02/27  12:36 

-0.7 

67.9 

3. 

9.3 

1008. 

02/27  12:42 

•0.6 

66.5 

2. 

10.1 

1008. 

02/27  12:48 

-0.6 

61.2 

2. 

9.9 

1008. 

02/27  12:54 

-0.6 

68.2 

3. 

5.2 

1008. 

02/27  13:00 

-0.7 

70.1 

1. 

7.6 

1008. 

02/27  13:06 

-0.8 

70.9 

2. 

6.1 

1008. 

02/27  13:12 

-0.7 

70.5 

2. 

7.6 

1008. 

02/27  13:18 

-0.7 

69.5 

2. 

8.2 

1008. 

02/27  13:24 

•0.6 

69.7 

2. 

10.2 

1008. 

02/27  13:30 

-0.5 

72.6 

2. 

8.3 

1008. 

02/27  13:36 

-0.5 

66.6 

1. 

4.8 

1007. 

02/27  13:42 

-0.1 

63.9 

3. 

7.8 

1007. 

02/27  13:48 

-0.3 

60.6 

2. 

9.3 

1007. 

02/27  13:54 

-0.5 

60.4 

2. 

5.9 

1007. 

02/27  14:00 

-0.5 

57.7 

1. 

3.3 

1007. 

02/27  14:06 

-0.3 

64.6 

1. 

9.9 

1007. 

02/27  14:12 

-0.5 

60.3 

2. 

10.1 

1007. 

02/27  14:18 

-0.3 

58.7 

2. 

5.5 

1007. 

02/27  14:24 

-0.4 

58.5 

1. 

9.7 

1007. 

02/27  14:30 

-0.2 

54.8 

2. 

10.0 

1007. 

02/27  14:36 

-0.2 

62.2 

1. 

10.1 

1007. 

02/27  14:42 

-0.4 

65.1 

2. 

1S.3 

1008. 

02/27  14:48 

-0.5 

61.0 

2. 

12.2 

1007. 

02/27  14:54 

-0.5 

60.8 

1. 

7.8 

1007. 

02/27  15:00 

-0.6 

55.3 

2. 

5.7 

1008. 

02/27  15:06 

-0.4 

63.4 

2. 

6.9 

1007. 

02/27  15:12 

-0.3 

59.1 

1. 

13.7 

1007. 

02/27  15:18 

-0.3 

57.8 

1. 

7.8 

1007. 

02/27  15:24 

-0.5 

57.2 

1. 

10.4 

1007. 

02/27  15:30 

-0.4 

62.9 

1. 

9.7 

1007. 

02/27  15:36 

-0.7 

59.0 

2. 

1S.3 

1007. 

02/27  15:42 

-0.5 

64.6 

1. 

12.5 

1007. 

02/27  15:48 

-0.6 

71.9 

1. 

12.0 

1007. 

02/27  15:54 

-0.5 

68.6 

1. 

11.0 

1007. 

02/27  16:00 

-0.5 

70.1 

1. 

11.4 

1007. 

02/27  16:06 

-0.7 

65.1 

2. 

10.3 

1007. 

02/27  16:12 

•0.8 

63.4 

A  . 

8.4 

1007. 

02/27  16:18 

-0.7 

62.1 

2. 

7.6 

1007. 

02/27  16:24 

-0.4 

67.4 

1. 

9.5 

1007. 

02/27  16:30 

-0.5 

61.9 

2. 

5.5 

1007. 

02/27  16:36 

-0.5 

61.1 

1. 

8.7 

1007. 

02/27  16:42 

-0.6 

74.2 

1. 

8.3 

1007. 

02/27  16:48 

-1.0 

78.3 

1. 

13.1 

1007. 

02/27  16:54 

-1.2 

76.7 

1. 

8.5 

1007. 

02/27  17:00 

-1.0 

70.0 

1. 

8.8 

1007. 

02/27  17:06 

-0.8 

70.6 

1. 

8.4 

1007. 

02/27  17:12 

-0.7 

75.5 

1. 

13.4 

1007. 

02/27  17:18 

-1.2 

79.9 

1. 

9.7 

1007. 

02/27  17:24 

-1.2 

818 

1. 

12.3 

1007. 

02/27  17:30 

-1.1 

83.3 

2. 

7.1 

1007. 

02/27  17:36 

-1.1 

82.2 

1. 

13.9 

1007. 

02/27  17:42 

-1.3 

82.8 

1. 

7.6 

1007. 

02/27  17:48 

-1.1 

78.4 

1. 

11.6 

1007. 

02/27  17:54 

-0.9 

68.3 

1. 

8.6 

1007. 

02/27  18:00 

-0.8 

70.2 

1. 

8.8 

1007. 

02/27  18.-06 

-0.8 

68.1 

1. 

9.6 

1007. 

02/27  18:12 

-0.7 

73.7 

1. 

9.5 

1007. 

02/27  18:18 

-0.8 

75.4 

1. 

12.4 

1007. 

02/27  18:24 

-0.9 

72.1 

1. 

14.6 

1007. 

02/27  18:30 

-0.8 

74.6 

1. 

11.9 

1007. 

02/27  18:36 

-0.9 

74.1 

I. 

11.7 

1007. 

02/27  18:42 

-0.9 

70.6 

1. 

9.3 

1007. 

02/27  18:48 

•0.8 

63.7 

2. 

13.0 

1007. 

02/27  18:54 

-0.7 

62.7 

1. 

8.3 

1007. 

02/27  19:00 

-0.6 

58.5 

1. 

12.0 

1007. 

02/27  19:06 

-0.5 

59.4 

1. 

13.6 

1007. 

02/27  19:12 

-0.5 

62.1 

1. 

12.6 

1007. 

02/27  19:18 

-0.7 

70.5 

1. 

10.1 

1007. 

02/27  19:24 

-0.7 

63.1 

1. 

12.3 

1007. 

02/27  19:30 

■0.7 

54.8 

2. 

7.2 

1007. 

02/27  19:36 

-0.6 

63.8 

2. 

8.9 

1007. 

02/27  19:42 

-0.7 

63.8 

1. 

14.3 

1007. 

02/27  19:48 

-0.7 

61.5 

3. 

8.3 

1008. 

02/27  19:54 

-0.6 

64.1 

1. 

11.2 

1007. 

02/27  20:00 

-0.6 

69.4 

1. 

12.8 

1008. 

02/27  20:06 

-0.7 

67.0 

1. 

7.9 

1008. 

02/27  20:12 

-0.7 

66.7 

1. 

5.8 

1008. 

02/27  20:18 

-0.6 

69.3 

1. 

13.9 

1008. 

02/27  2024 

-0.7 

67.3 

1. 

10.2 

1008. 

02/27  20:30 

•0.1 

69.0 

1. 

8.5 

1008. 

A-16 


02/27  20:36 
02/27  20:42 
02/27  20:48 
02/27  20:54 
02/27  21.-00 
02/27  21:06 
02/27  21:12 
02/2721:18 
02/27  2124 
02/27  21:30 
02/2721:36 
02/27  21:42 
02/27  21:48 
02/27  21:54 
02/27  22:00 
02/27  22:06 
02/27  22:12 
02/2722:18 
02/27  22:24 
02/27  22:30 
02/27  22:36 
02/27  22:42 
02/27  22:48 
02/27  22:54 
02/27  23:00 
02/27  23.06 
02/27  23:12 
02/27  23:18 
02/272324 
02/27  23:30 
02/27  23:36 
02/27  23:42 
02/27  23:48 
02/27  23:54 


Weather  Data  From  Adak,  AL  (2/20/92-2/27/92) 


-0.7 

65.1 

1. 

8.7 

1008. 

-0.7 

63.5 

1. 

11.7 

1008. 

•0.6 

61.7 

2. 

6.7 

1008. 

-0.7 

62.4 

1. 

12.5 

1008. 

•0.8 

62.6 

1. 

10.2 

1008. 

-0.8 

60.7 

1. 

12.0 

1008. 

-0.8 

63.5 

1. 

11.5 

1008. 

-0.8 

65.4 

1. 

9.7 

1008. 

•0.8 

65.0 

1. 

10.1 

1008. 

-0.7 

63.3 

1. 

13.1 

1008. 

-0.8 

66.7 

1. 

7.9 

1008. 

-0.8 

65.1 

1. 

12.1 

1008. 

•0.8 

61.6 

2. 

10.3 

1008. 

-0.9 

62.4 

1. 

15.3 

1008. 

-1.0 

61.8 

1. 

10.1 

1008. 

-0.9 

67.4 

1. 

11.5 

1008. 

-0.9 

69.2 

1. 

7.8 

1008. 

-1.0 

67.6 

1. 

9.4 

1008. 

-1.0 

69.8 

1. 

7.9 

1008. 

-0.9 

69.8 

1. 

6.5 

1009. 

-1.0 

69.8 

1. 

11.7 

1008. 

-0.9 

68.7 

1. 

11.7 

1009. 

-0.9 

61.1 

1. 

14.4 

1009. 

-0.9 

62.6 

1. 

12.5 

1009. 

-1.0 

61.9 

1. 

12.0 

1009. 

-0.9 

62.5 

1. 

12.5 

1009. 

-1.0 

60.9 

1. 

12.8 

1009. 

-1.0 

58.7 

1. 

13.7 

1009. 

-1.1 

63.4 

1. 

9.1 

1009. 

-1.1 

59.5 

1. 

12.7 

1008. 

-1.3 

61.4 

1. 

15.6 

1009. 

-1.2 

63.2 

0. 

13.6 

1009. 

-1.1 

63.1 

1. 

10.7 

1009. 

-1.1 

62.1 

1. 

8.1 

1009. 

A-17 


Weather  Data  From  Pensacola,  FL  (9/21/92-9/28/92) 


TEMP  RH 

BARO 

WIND 

WIND 

PRESS 

;  DIR 

SPD 

DEOC  % 

MB 

DEG 

KTS 

AVG 

AVG 

INST 

AVG 

AVO 

09/21  00:00 

27.2 

83.3 

1012. 

197. 

9.2 

09/21  00:05 

27.1 

80.8 

1012. 

187. 

9.8 

09/21  00:10 

27.2 

83.0 

1012. 

198. 

11.1 

09/21  00:15 

27.1 

81.0 

1012. 

186. 

9.5 

09/21  00:20 

27.2 

83.0 

1012. 

188. 

11.4 

09/21  00:25 

27.1 

81.0 

1012. 

193. 

11.0 

09/21  00:30 

27.2 

82.1 

1012. 

187. 

10.3 

09/21  00:35 

27.2 

82.0 

1012. 

189. 

8.9 

09/21  00:40 

27.2 

81.3 

1012. 

192. 

10.2 

09/21  00:45 

27.3 

81.6 

1012. 

176. 

9.0 

09/21  00:50 

27.3 

82.5 

1012. 

177. 

9.6 

09/21  00:55 

27.3 

80.4 

1012. 

184. 

11.0 

09/21  01:00 

27.3 

80.8 

1012. 

175. 

9.9 

09/21  01:05 

27.3 

80.9 

1012. 

180. 

10.3 

09/21  01:10 

27.3 

82.8 

1012. 

188. 

9.6 

09/21  01:15 

27.3 

81.3 

1012. 

196. 

10.3 

09/21  01:20 

27.3 

79.6 

1012. 

188. 

10.3 

09/21  01:25 

27.3 

79.5 

1012. 

194. 

10.9 

09/21  01:30 

27.3 

78.0 

1012. 

198. 

11.8 

09/21  01:35 

27.4 

81.9 

1012. 

201. 

9.0 

09/21  01:40 

27.3 

82.1 

1012. 

209. 

8.9 

09/21  01:45 

27.2 

81.2 

1012. 

206. 

10.3 

09/21  01:50 

27.2 

80.4 

1012. 

204. 

9.2 

09/21  01:55 

27.3 

82.9 

1012. 

194. 

9.2 

09/21  02:00 

27.2 

82.9 

1012. 

207. 

9.1 

09/21  02:05 

27.2 

82.4 

1012. 

198. 

9.1 

09/21  02:10 

27.2 

80.4 

1012. 

197. 

8.8 

09/21  02:15 

27.3 

81.3 

1012. 

208. 

9.8 

09/21  02:20 

27.2 

81.4 

1012. 

215. 

8.3 

09/21  02:25 

27.2 

81.6 

1012. 

217. 

9.4 

09/21  02:30 

27.3 

814 

1012. 

205. 

7.0 

09/21  02:35 

27.3 

82.4 

1012. 

204. 

7.3 

09/21  02:40 

27.2 

82.9 

1012. 

196. 

8.5 

09/21  02:45 

27.2 

82.4 

1012. 

206. 

8.9 

09/21  02:50 

27.3 

82.5 

1012. 

214. 

8.8 

09/21  02:55 

27.3 

81.7 

1012. 

205. 

8.2 

09/21  03:00 

27.3 

81.8 

1012. 

206. 

9.3 

09/21  03:05 

27.2 

82.9 

1012. 

208. 

8.7 

09/21  03:10 

27.2 

84.2 

1012. 

213. 

7.0 

09/21  03:15 

27.2 

82.1 

1012. 

215. 

9.0 

09/21  03:20 

27.2 

82.0 

1012. 

204. 

7.1 

09/21  03  25 

27.2 

82.4 

1012. 

205. 

7.2 

09/21  03:30 

27.2 

82.6 

1012. 

209. 

8.3 

09/21  03:35 

27.2 

83.2 

1012. 

221. 

7.8 

09/21  03:40 

27.2 

81.8 

1012. 

214. 

10.7 

09/21  03:45 

27.2 

81.9 

1012. 

220. 

9.5 

09/21  03:50 

27.2 

81.3 

1012. 

210. 

7.4 

09/21  03:55 

27.3 

82.3 

1012. 

190. 

7.8 

09/21  04:00 

27.2 

80.6 

1012. 

211. 

8.1 

09/21  04:05 

27.2 

80.7 

1012. 

209. 

7.8 

09/21  04:10 

27.3 

81.1 

1012. 

222. 

6.3 

09/21  04:15 

27.2 

80.3 

1012. 

210. 

7.8 

09/21  04:20 

27.3 

82.4 

1012. 

224. 

5.9 

09/21  04:25 

27.2 

81.5 

1012. 

214. 

8.8 

09/21  04:30 

27.2 

81.7 

1012. 

211. 

6.6 

09/21  04:35 

27.3 

80.2 

1012. 

222. 

7.2 

09/21  04:40 

27.3 

82.1 

1012. 

215. 

6.0 

09/21  04:45 

27.3 

81.0 

1012. 

217. 

6.7 

09/21  04:50 

27.2 

80.6 

1013. 

226. 

6.7 

09/21  04:55 

27.2 

81.8 

1013. 

264. 

2.0 

09/21  05:00 

26.9 

81.8 

1013. 

260. 

1.9 

09/21  05:05 

26.7 

83.3 

1013. 

243. 

3.0 

09/21  05:10 

27.0 

84.2 

1013. 

250. 

4.2 

09/21  05:15 

26.8 

82.8 

1013. 

258. 

2.3 

09/21  0520 

26.9 

82.8 

1013. 

250. 

6.8 

09/21  0525 

26.7 

84.0 

1013. 

259. 

4.0 

09/21  05:30 

26.4 

84.9 

1013. 

265. 

1.7 

09/21  05:35 

26.8 

84.2 

1013. 

218. 

8.6 

09/21  05:40 

27.2 

82.5 

1013. 

227. 

9.1 

09/21  05:45 

27.3 

81.6 

1013. 

227. 

9.7 

09/21  05:50 

27.3 

81.0 

1013. 

217. 

11.9 

09/21  05:55 

27.3 

81.5 

1013. 

215. 

9.2 

09/21  06:00 

27.3 

81.2 

1013. 

216. 

9.6 

09/21  06:05 

27.3 

82.6 

1013. 

226. 

7.9 

09/21  06:10 

27.3 

82.3 

1013. 

216. 

8.4 

09/21  06:15 

27.3 

82.7 

1013. 

213. 

6.9 

09/21  0620 

27.3 

83.9 

1013. 

222. 

8.5 

09/21  0625 

27.2 

81.6 

1013. 

227. 

8.6 

09/21  06:30 

27.0 

81.9 

1013. 

311. 

0.0 

09/21  06:35 

26.6 

83.9 

1013. 

221. 

2.9 

09/21  06:40 

26.4 

84.2 

1013. 

332. 

2.3 

09/21  06:45 

26.0 

85.7 

1013. 

260. 

1.4 

09/21  06:50 

26.3 

85.9 

1013. 

223. 

7.0 

09/21  06:S5 

27.0 

82.9 

1013. 

203. 

6.7 

09/21  07:00 

27.2 

80.6 

1013. 

212. 

11.0 

09/21  07:05 

26.8 

83.6 

1013. 

223. 

10.9 

09/21  07:10 

26.3 

86.6 

1013. 

237. 

10.1 

09/21  07:15 

25.9 

86.8 

1014. 

246 

11.4 

09/21  0720 

25.6 

85.9 

1014. 

243. 

8.8 

09/21  0725 

25.6 

85.3 

1014. 

248. 

7.6 

09/21  07:30 

25.8 

82.2 

1014. 

242. 

5.2 

09/21  07:35 

25.9 

82.7 

1014. 

253. 

3.9 

09/21  07:40 

25.8 

82.9 

1014. 

277. 

5.0 

09/21  07:45 

25.8 

83.4 

1014. 

268. 

3.9 

09/21  07:50 

25.8 

83.4 

1014. 

278. 

1.9 

09/21  07:55 

25.8 

83.1 

1014. 

268. 

0.6 

09/21  08:00 

26.1 

83.3 

1014. 

223. 

0.3 

09/21  08:05 

26.2 

81.7 

1014. 

206. 

4.0 

09/21  08:10 

26.4 

86.0 

1014. 

189. 

6.3 

09/21  08:15 

26.1 

86.0 

1014. 

204. 

5.2 

09/21  0820 

26.2 

82.6 

1014. 

199. 

4.4 

09/21  0825 

26.5 

81.5 

1014. 

192. 

3.8 

09/21  08:30 

26.8 

76.8 

1014. 

162. 

5.5 

09/21  08:35 

26.9 

77.0 

1014. 

158. 

5.4 

09/21  08:40 

27.1 

76.9 

1014. 

155. 

46 

09/21  08:45 

27.3 

76.6 

1014. 

162. 

4.9 

09/21  08:50 

27.3 

75.6 

1014. 

171. 

5.4 

09/21  08:55 

27.4 

73.0 

1014. 

157. 

4.4 

09/21  09:00 

27.4 

75.5 

1014. 

155. 

3.8 

09/21  09:05 

27.4 

74.9 

1014. 

180. 

4.3 

09/21  09:10 

27.5 

78.9 

1014. 

155. 

8.7 

09/21  09:15 

27.3 

77.3 

1014. 

161. 

4.2 

09/21  09:20 

27.3 

78.0 

1014. 

184. 

6.0 

09/21  0925 

27.3 

79.9 

1014. 

175. 

6.7 

09/21  09:30 

27.4 

78.8 

1014. 

176. 

6.1 

09/21  09:35 

27.4 

80.0 

1014. 

194. 

5.2 

A-18 


Weather  Data  From  Pensacola,  FL  (9/21/92-9/28/92) 


09/21  09:40 

27.3 

82.1 

1014. 

179. 

6.4 

09/21  09:45 

27.0 

81.7 

1014. 

201. 

8.5 

09/21  09:50 

26.8 

82.1 

1014. 

195. 

6.5 

09/21  09:55 

27.0 

81.3 

1014. 

205. 

6.2 

09/21  10:00 

26.9 

81.6 

1014. 

205. 

6.0 

09/21  10:05 

27.0 

81.7 

1014. 

184. 

6.2 

09/21  10:10 

27.0 

81.0 

1014. 

187. 

6.3 

09/21  10:15 

26.9 

80.2 

1015. 

191. 

5.0 

09/21  10:20 

27.0 

80.1 

1014. 

184. 

5.4 

09/21  10:25 

27.1 

82.7 

1015. 

178. 

4.9 

09/21  10:30 

27.2 

81.0 

1015. 

192. 

5.0 

09/21  10:35 

27.1 

78.5 

1015. 

199. 

5.8 

09/21  10:40 

27.2 

80.2 

1015. 

199. 

6.2 

09/21  10:45 

27.4 

78.3 

1015. 

195. 

6.1 

09/21  10:50 

27.4 

76.5 

1015. 

196. 

6.3 

09/21  10:55 

27.5 

76.7 

1015. 

179. 

5.3 

09/21  11:00 

27.5 

75.8 

1015. 

174. 

5.6 

09/21  11:05 

27.5 

78.6 

1015. 

181. 

5.5 

09/21  11:10 

27.6 

77.0 

1014. 

180. 

8.5 

09/21  11:15 

27.7 

78.6 

1014. 

180. 

6.4 

09/21  11210 

27.7 

77.1 

1014. 

183. 

6.7 

09/21  11:25 

27.7 

78.5 

1014. 

193. 

8.1 

09/21  11:30 

27.8 

78.9 

1014. 

177. 

7.9 

09/21  11:35 

27.6 

79.8 

1014. 

174. 

7.5 

09/21  11:40 

27.7 

80.3 

1014. 

177. 

10.5 

09/21  11:45 

27.7 

79.7 

1014. 

185. 

8.4 

09/21  11:50 

27.8 

78.8 

1014. 

185. 

8.1 

09/21  11:55 

27.8 

78.9 

1014. 

180. 

9.4 

09/21  12:00 

27.9 

79.3 

1014. 

179. 

8.8 

09/21  12:05 

27.9 

78.2 

1014. 

185. 

8.2 

09/21  12:10 

27.9 

78.8 

1014. 

183. 

10.3 

09/21  12:15 

27.9 

78.5 

1014. 

187. 

8.9 

09/21  12:20 

27.9 

80.1 

1014. 

181. 

8.2 

09/21  12:25 

27.8 

78.7 

1014. 

175. 

7.3 

09/21  12:30 

27.8 

78.4 

1014. 

177. 

7.6 

09/21  12.35 

27.8 

80.2 

1013. 

177. 

9.4 

09/21  12:40 

27.7 

81.4 

1014. 

213. 

6.9 

09/21  12:45 

27.7 

81.5 

1014. 

202. 

10.7 

09/21  12:50 

27.7 

81.2 

1014. 

200. 

7.0 

09/21  12:55 

27.5 

81.1 

1014. 

209. 

8.1 

09/21  13:00 

27.7 

80.9 

1014. 

182. 

7.6 

09/21  13:05 

27.7 

81.5 

1014. 

185. 

8.4 

09/21  13:10 

27.6 

81.5 

1014. 

200. 

6.6 

09/21  13:15 

27.5 

79.6 

1014. 

194. 

6.6 

09/21  13:20 

27.5 

81.7 

1014. 

202. 

7.7 

09/21  13:25 

27.6 

82.6 

1013. 

190. 

7.2 

09/21  13:30 

27.7 

81.4 

1013. 

192. 

5.7 

09/21  13:35 

27.9 

78.8 

1013. 

181. 

10.5 

09/21  13:40 

28.0 

79.1 

1013. 

192. 

9.3 

09/21  13:45 

27.9 

78.5 

1013. 

181. 

8.8 

09/21  13:50 

27.8 

78.5 

1013. 

185. 

11.3 

09/21  13:55 

28.0 

76.3 

1013. 

186. 

10.2 

09/21  14:00 

28.1 

77.1 

1013. 

174. 

9.6 

09/21  14:05 

28.0 

77.9 

1013. 

167. 

10.3 

09/21  14:10 

28.0 

77.9 

1013. 

186. 

9.9 

09/21  14:15 

27.9 

78.9 

1013. 

177. 

9.9 

09/21  14:20 

27.9 

78.7 

1013. 

185. 

9.6 

09/21  14:25 

27.9 

79.1 

1013. 

182. 

8.5 

09/21  14:30 

27.9 

80.1 

1013. 

175. 

7.2 

09/21  14:35 

27.8 

79.7 

1013. 

162. 

9.7 

09/21  14:40 

27.9 

80.3 

1013. 

163. 

7.1 

09/21  14:45 

27.9 

80.4 

1013. 

165. 

8.6 

09/21  14:50 

28.0 

80.1 

1013. 

164. 

9.6 

09/21  14:55 

27.9 

79.1 

1013. 

178. 

8.4 

09/21  15:00 

28.0 

79.9 

1012. 

192. 

11.4 

09/21  15:05 

27.9 

77.7 

1013. 

184. 

11.9 

09/21  15:10 

28.0 

78.5 

1012. 

172. 

9.5 

09/21  15:15 

28.0 

78.8 

1012. 

185. 

10.3 

09/21  15:20 

28.0 

77.0 

1012. 

180. 

8.0 

09/21  15:25 

28.0 

78.6 

1012. 

176. 

8.9 

09/21  15:30 

28.0 

77.3 

1012. 

189. 

7.6 

09/21  15:35 

28.0 

78.3 

1012. 

186. 

7.8 

09/21  15:40 

27.8 

82.6 

1012. 

171. 

11.4 

09/21  15:45 

27.7 

81.6 

1012. 

172. 

11.3 

09/21  15:50 

27.7 

81.4 

1012. 

165. 

9.8 

09/21  15:55 

27.7 

81.4 

1012. 

167. 

8.2 

09/21  16:00 

27.8 

80.2 

1012. 

174. 

9.8 

09/21  16:05 

27.7 

80.1 

1012. 

166. 

10.0 

09/21  16:10 

27.7 

78.8 

1012. 

193. 

9.4 

09/21  16:15 

27.8 

78.9 

1012. 

178. 

8.6 

09/21  16:20 

27.8 

79.7 

1012. 

180. 

9.7 

09/21  16:25 

27.8 

79.3 

1012. 

178. 

8.1 

09/21  16:30 

27.8 

78.5 

1012. 

170. 

11.6 

09/21  16:35 

27.8 

79.6 

1012 

183. 

8.6 

09/21  16:40 

27.8 

77.9 

1012. 

189. 

8.4 

09/2!  6:45 

27.8 

78.1 

1012. 

194. 

9.9 

09/21  i6:50 

27.8 

77.9 

1012. 

182. 

10.9 

09/21  16:55 

27.8 

80.4 

1012. 

183. 

9.3 

09/21  17:00 

27.8 

80.2 

1012. 

192. 

8.2 

09/21  17:05 

27.7 

80.7 

1012. 

188. 

9.7 

09/21  17:10 

27.7 

80.0 

1012. 

187. 

7.5 

09/21  17:15 

27.8 

81.8 

1012. 

179 

9.7 

09/21  17:20 

27.7 

80.0 

1012. 

184. 

7.9 

09/21  17:25 

27.7 

80.1 

1012. 

182. 

8.1 

09/21  17:30 

27.7 

80.3 

1012. 

191. 

7.2 

09/21  17:35 

27.8 

80.6 

1012. 

185. 

10.2 

09/21  17:40 

27.7 

80.1 

1012. 

189. 

9.1 

09/21  17:45 

27.7 

80.6 

1012. 

190. 

7.6 

09/21  17:50 

27.6 

79.7 

1012. 

179. 

8.5 

09/21  17:55 

27.6 

80.6 

1012. 

188. 

9.3 

09/21  18:00 

27.6 

79.6 

1012. 

180. 

10.2 

09/21  18:05 

27.7 

80.2 

1012. 

182. 

8.2 

09/21  18:10 

27.6 

79.2 

1012. 

183. 

9.5 

09/21  18:15 

27.6 

80.7 

1012. 

172. 

8.9 

09/21  18:20 

27.6 

80.0 

1012. 

168. 

8.8 

09/21  18:25 

27.6 

80.3 

1012. 

176. 

9.7 

09/21  18:30 

27.6 

80.7 

1012. 

172. 

9.8 

09/21  18:35 

27.5 

84.6 

1012. 

169. 

10.7 

09/21  18:40 

27.4 

83.6 

1013. 

161. 

10.2 

09/21  18:45 

27.3 

82.8 

1013. 

157. 

9.1 

09/21  18:50 

27.1 

82.5 

1013. 

168. 

9.5 

09/21  18:55 

27.0 

84.3 

1013. 

166. 

10.7 

09/21  19:00 

27.1 

83.7 

1013. 

170. 

11.1 

09/21  19:05 

27.1 

83.7 

1013. 

172. 

9.7 

09/21  19:10 

27.2 

83.5 

1013. 

168. 

10.5 

09/21  19:15 

27.0 

84.3 

1013. 

166. 

10.8 

09/21  19:20 

26.8 

83.0 

1013. 

185. 

6.6 

09/21  19:25 

26.6 

86.0 

1013. 

139. 

7.2 

09/21  19:30 

26.7 

83.8 

1013. 

150. 

7.3 

09/21  19:35 

26.8 

834 

1013. 

152. 

5.9 
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09/21  19:40 

27.0 

84.6 

1013. 

160. 

9.1 

09/21  19:45 

27.0 

83.5 

1013. 

165. 

7.5 

09/21  19:50 

27.4 

82.1 

1013. 

193. 

7.4 

09/21  19:55 

27.6 

80.4 

1013. 

192. 

10.4 

09/21  20:00 

27.7 

79.5 

1013. 

206. 

10.5 

09/21  20:05 

27.7 

78.6 

1013. 

197. 

9.7 

09/21  20:10 

27.7 

79.6 

1013. 

207. 

8.0 

09/21  20:15 

27.6 

79.1 

1013. 

203. 

8.3 

09/21  20:20 

27.6 

79.0 

1014. 

206. 

8.4 

09/21  2025 

27.7 

80.2 

1014. 

189. 

11.3 

09/21  20:30 

27.7 

79.5 

1014. 

178. 

10.5 

09/21  20:35 

27.6 

79.5 

1014. 

198. 

10.2 

09/21  20:40 

27.6 

80.1 

1014. 

193. 

8.9 

09/21  20:45 

27.6 

78.9 

1014. 

178. 

10.9 

09/21  20:50 

27.7 

79.3 

1014. 

187. 

10.4 

09/21  20:55 

27.7 

80.3 

1014. 

191. 

7.5 

09/21  2100 

27.7 

80.4 

1014. 

200. 

9.6 

09/21  21:05 

27.6 

80.2 

1014. 

189. 

9.0 

09/21  21:10 

27.6 

79.7 

1014. 

196. 

9.7 

09/21  21:15 

27.6 

78.4 

1014. 

196. 

8.8 

09/21  2120 

27.6 

79.5 

1014. 

194. 

9.8 

09/21  2125 

27.6 

77.9 

1014. 

187. 

9.4 

09/21  21:30 

27.7 

80.2 

1014. 

191. 

8.5 

09/21  21:35 

27.6 

79.2 

1014. 

191. 

9.1 

09/21  21:40 

27.6 

80.7 

1014. 

188. 

9.6 

09/21  21:45 

27.6 

80.7 

1014. 

184. 

11.6 

09/21  21:50 

27.6 

79.7 

1014. 

190. 

10.0 

09/21  21:55 

27.6 

79.5 

1014. 

180. 

10.5 

09/21  22:00 

27.6 

78.7 

1014. 

182. 

11.6 

09/21  22:05 

27.6 

78.8 

1014. 

177. 

11.2 

09/21  22:10 

27.6 

80.2 

1014. 

175. 

12.3 

09/21  22:15 

27.6 

79.6 

1014. 

177. 

11.0 

09/21  2220 

27.6 

80.2 

1014. 

172. 

10.5 

09/21  2225 

27.6 

80.2 

1014. 

176. 

12.7 

09/21  22:30 

27.6 

76.8 

1014. 

176. 

11.2 

09/21  22:35 

27.6 

79.3 

1014. 

193. 

12.1 

09/21  22:40 

27.5 

78.0 

1014. 

174. 

11.7 

09/21  22:45 

27.6 

80.8 

1014. 

188. 

11.7 

09/21  22:50 

27.5 

80.1 

1014. 

179. 

10.9 

09/21  22:55 

27.5 

79.5 

1013. 

180. 

12.4 

09/21  23:00 

27.5 

79.7 

1014. 

185. 

10.5 

09/21  23:05 

27.5 

79.6 

1014. 

185. 

10.5 

09/21  23:10 

27.5 

80.0 

1013. 

177. 

10.5 

09/21  23:15 

27.5 

79.1 

1013. 

174. 

12.1 

09/21  23:20 

27.5 

78.8 

1014. 

186. 

11.3 

09/21  23:25 

27.4 

78.4 

1013. 

172. 

11.2 

09/21  23:30 

27.4 

78.3 

1013. 

191. 

11.7 

09/21  23:35 

27.5 

80.0 

1014. 

181. 

9.9 

09/21  23:40 

27.5 

79.7 

1013. 

181. 

11.5 

09/21  23:45 

27.4 

79.2 

1013. 

189. 

11.0 

09/21  23:50 

27.4 

79.9 

1013. 

188. 

9.8 

09/21  23:55 

27.4 

78.3 

1013. 

182. 

11.0 

TEMP 

RH 

baro 

PRESS 

WIND 

DIR 

WIND 

SPD 

DEOC 

% 

MB 

DEO 

KTS 

A  VO 

AVO 

INST 

AVG 

AVG 

09/22  00:00 

27.4 

75.8 

1013. 

184. 

11.5 

09/22  00:05 

27.5 

77.0 

1013. 

185. 

10.6 

09/22  00:10 

27.5 

73.5 

1013 

201. 

10.1 

09/22  00:15 

27.5 

77.0 

1013. 

192. 

11.0 

09/22  00:20 

27.5 

75.8 

1013. 

185. 

11.0 

09/22  00:25 

27.5 

76.3 

1013. 

189. 

12.3 

09/22  00:30 

27.4 

78.2 

1013. 

206. 

9.7 

09/22  00:35 

27.4 

79.4 

1013. 

212. 

9.8 

09/22  00:40 

27.3 

79.3 

1013. 

198. 

11.0 

09/22  00:45 

27.3 

77.5 

1013. 

196 

10.4 

09/22  00:50 

27.3 

79.5 

1013. 

198. 

10.8 

09/22  00:55 

27.3 

79.2 

1013. 

186. 

10.6 

09/22  01:00 

27.3 

79.6 

1013. 

191. 

10.0 

09/22  01:05 

27.3 

79.3 

1013. 

203. 

12.6 

09/22  01:10 

27.3 

78.9 

1013. 

201. 

11.0 

09/22  01:15 

27.3 

79.2 

1013. 

200. 

8.7 

09/22  0120 

27.3 

80.9 

1013. 

197. 

10.0 

09/22  0125 

27.3 

78.5 

1013. 

203. 

8.8 

09/22  01:30 

27.3 

77.1 

1013. 

201. 

11.9 

09/22  01:35 

27.3 

77.3 

1013. 

202. 

9.2 

09/22  01:40 

27.3 

77.6 

1013. 

199. 

11.1 

09/22  01:45 

27.3 

81.6 

1013. 

194. 

9.5 

09/22  01:50 

27.3 

79.6 

1013. 

206. 

11.5 

09/22  01:55 

27.3 

77.4 

1013. 

194. 

12.0 

09/22  02:00 

27.3 

78.6 

1013. 

206. 

10.9 

09/22  02:05 

27.3 

81.2 

1013. 

203. 

10.8 

09/22  02:10 

27.2 

78.9 

1013. 

211. 

11.7 

09/22  02:15 

27.2 

78.6 

1013. 

196. 

10.7 

09/22  02:20 

27.3 

78.7 

1013. 

205. 

10.7 

09/22  0225 

27.3 

78.7 

1013. 

213. 

8.9 

09/22  02:30 

27.3 

79.5 

1013. 

199. 

9.4 

09/22  02:35 

27.3 

78.7 

1013. 

208. 

9.8 

09/22  02:40 

27.2 

79.1 

1013. 

199. 

10.4 

09/22  02:45 

27.2 

76.5 

1013. 

208. 

11.2 

09/22  02:50 

27.3 

77.9 

1013. 

214. 

10.3 

09/22  02:55 

27.3 

77.4 

1013. 

208. 

10.0 

09/22  03:00 

27.2 

80.4 

1013. 

204. 

6.9 

09/22  03:05 

27.3 

79.0 

1013. 

213. 

10.4 

09/22  03:10 

27.4 

79.7 

1013. 

211. 

9.5 

09/22  03:15 

27.3 

76.4 

1013. 

223. 

11.1 

09/22  03:20 

27.4 

78.3 

1013. 

209. 

10.8 

09/22  0325 

27.4 

77.2 

1013. 

225. 

12.2 

09/22  03:30 

27.4 

80.5 

1013. 

218. 

10.4 

09/22  03:35 

27.3 

79.0 

1013. 

221. 

12.1 

09/22  03:40 

27.3 

77.2 

1013. 

222. 

12.0 

09/22  03:45 

27.3 

79.1 

1013. 

215. 

10.2 

09/22  03:50 

27.3 

80.2 

1013. 

208. 

8.8 

09/22  03:55 

27.3 

80.6 

1013. 

211. 

8.9 

09/22  04:00 

27.3 

78.2 

1013. 

217. 

12.4 

09/22  04:05 

27.3 

79.8 

1013. 

210. 

10.1 

09/22  04:10 

27.3 

79.6 

1013. 

212. 

12.2 

09/22  04:15 

27.3 

78.8 

1013. 

217. 

11.0 

09/22  04:20 

27.3 

78.9 

1013. 

207. 

12.5 

09/22  04:25 

27.3 

78.1 

1013. 

216 

89 

09/22  04:30 

27.2 

78.6 

1013. 

216. 

96 

09/22  04:35 

27.3 

78.7 

1013 

215. 

10.1 

09/22  04:40 

27.3 

79.2 

1013. 

211. 

10.6 

09/22  04:45 

27.3 

78.8 

1013. 

217. 

11.7 

09/22  04:50 

27.3 

81.3 

1013. 

224. 

9.2 

09/22  04:55 

27.3 

80.0 

1013. 

222. 

9.9 

09/22  05:00 

27.3 

80.5 

1013. 

220. 

10.4 

09/22  05:05 

27.3 

79.4 

1013. 

208 

10.4 

09/22  05:10 

27.3 

78.9 

1013. 

221. 

10.4 
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09/22  05:15 

272 

76.9 

1013. 

219. 

9.3 

09/22  0520 

27.3 

79.3 

1013. 

221. 

8.6 

09/22  0525 

272 

78.6 

1013. 

221. 

8.5 

09/22  05:30 

272 

79.4 

1013. 

225. 

8.4 

09/22  05:35 

27.2 

79.0 

1013. 

214. 

9.4 

09/22  05:40 

27.2 

80.1 

1013. 

222. 

7.6 

09/22  05:45 

27.2 

79.9 

1013. 

212. 

8.7 

09/22  05:50 

27.2 

80.5 

1013. 

211. 

10.2 

09/22  05:55 

27.2 

80.4 

1013. 

210. 

8.2 

09/22  06:00 

27.2 

80.0 

1013. 

216. 

9.0 

09/22  06:05 

27.2 

80.2 

1013. 

214. 

8.6 

09/22  06:10 

27.2 

80.6 

1013. 

215. 

9.7 

09/22  06:15 

27.2 

81.5 

1013. 

214. 

8.7 

09/22  0620 

27.2 

81.8 

1013. 

212. 

7.4 

09/22  0625 

27.2 

81.2 

1013. 

228. 

9.7 

09/22  06:30 

27.2 

81.1 

1013. 

227. 

9.7 

09/22  06:35 

27.2 

80.9 

1013. 

222. 

9.6 

09/22  06:40 

27.2 

80.4 

1013. 

208. 

8.3 

09/22  06:45 

27.2 

80.1 

1013. 

211. 

11.0 

09/22  06:50 

27.2 

80.3 

1013. 

230. 

8.6 

09/22  06:55 

27.2 

80.5 

1014. 

240. 

5.9 

09/22  07:00 

27.0 

81.2 

1014. 

244. 

6.7 

09/22  07:05 

27.2 

80.2 

1013. 

228. 

9.0 

09/22  07:10 

27.3 

81.6 

1013. 

228. 

9.7 

09/22  07:15 

27.3 

80.7 

1013. 

225. 

9.5 

09/22  0720 

27.3 

80.8 

1013. 

221. 

8.5 

09/22  0725 

27.3 

81.1 

1013. 

219. 

7.8 

09/22  07:30 

27.3 

82.0 

1013. 

228. 

7.4 

09/22  07:35 

27.3 

81.9 

1013. 

220. 

6.7 

09/22  07:40 

27.4 

81.7 

1014. 

228. 

8.2 

09/22  07:45 

27.3 

81.2 

1014. 

222. 

8.7 

09/22  07:50 

27.4 

80.6 

1014. 

220. 

7.2 

09/22  07:55 

27.5 

80.2 

1014. 

214. 

9.1 

09/22  08:00 

27.5 

79.1 

1014. 

229. 

9.7 

09/22  08:05 

27.5 

78.8 

1014. 

230. 

9.0 

09/22  08:10 

27.5 

79.2 

1014. 

224. 

8.2 

09/22  08:15 

27.6 

79.8 

1014. 

218. 

7.4 

09/22  0820 

27.5 

80.7 

1014. 

221. 

7.1 

09/22  0825 

27.5 

79.8 

1014. 

233. 

8.8 

09/22  08:30 

27.5 

80.9 

1014. 

216. 

10.2 

09/22  08:35 

27.6 

80.8 

1014. 

220. 

8.8 

09/22  08:40 

27.7 

80  1 

1014. 

235. 

7.9 

09/22  08:45 

27.6 

81.3 

1014. 

226. 

8.5 

09/22  08:50 

27.7 

80.4 

1014. 

229. 

7.8 

09/22  08:55 

27.7 

79.7 

1014. 

227. 

7.8 

09/22  09:00 

27.7 

79.9 

1014. 

221. 

7.5 

09/22  09:05 

27.6 

79.6 

1014. 

215. 

6.9 

09/22  09:10 

27.8 

80.2 

1014 

218. 

11.8 

09/22  09:15 

27.8 

80.0 

1014. 

215. 

7.5 

09/22  0920 

27.8 

79.7 

1014. 

231. 

10.1 

09/22  0925 

27.8 

79.7 

1014. 

219. 

7.6 

09/22  09:30 

27.9 

80.1 

1015. 

231. 

7.8 

09/22  09:35 

27.9 

80.6 

1015. 

235. 

9.3 

09/22  09:40 

27.8 

80.6 

1015. 

221. 

6.9 

09/22  09:45 

27.8 

79.9 

1015. 

208. 

8.4 

09/22  09:50 

27.8 

79.9 

1015. 

220. 

9.8 

09/22  09:55 

27.9 

81.9 

1015. 

218. 

9.5 

09/22  10:00 

27.9 

80.2 

1015. 

227. 

10.2 

09/22  10:05 

27.8 

80.5 

1015. 

226. 

8.8 

09/22  10:10 

27.9 

80.0 

1015. 

214. 

8.7 

09/22  10:15 

27.9 

80.8 

1015. 

215. 

8.9 

09/22  10:20 

27.9 

80.1 

1015. 

209. 

10.3 

09/22  10:25 

27.9 

80.9 

1015. 

218. 

7.7 

09/22  10:30 

27.9 

79.9 

1015. 

215. 

9.5 

09/22  10:35 

28.0 

80.0 

1015. 

215. 

9.4 

09/22  10:40 

27.9 

80.0 

1015. 

221. 

8.8 

09/22  10:45 

27.9 

79.3 

1015. 

212. 

9.3 

09/22  10:50 

28.0 

79.8 

1015. 

210. 

9.5 

09/22  10:55 

28.0 

81.3 

1015. 

214. 

11.6 

09/22  11:00 

28.0 

80.3 

1015. 

211. 

10.6 

09/22  11:05 

28.0 

82.2 

1015. 

211. 

7.8 

09/22  11:10 

27.9 

81.9 

1015. 

208. 

12.5 

09/22  11:15 

28.0 

80.4 

1015. 

218. 

8.5 

09/22  11:20 

28.0 

80.6 

1014. 

207. 

11.2 

09/22  11:25 

28.0 

80.3 

1014. 

207. 

7.5 

09/22  11:30 

28.0 

81.4 

1014. 

215. 

8.6 

09/22  11:35 

28.0 

79.7 

1014. 

211. 

10.0 

09/22  11:40 

27.9 

81.3 

1014. 

210. 

9.2 

09/22  11:45 

28.0 

81.3 

1014. 

201. 

9.5 

09/22  11:50 

28.0 

81.0 

1014. 

203. 

10.6 

09/22  11:55 

28.0 

81.0 

1014. 

205. 

10.3 

09/22  12:00 

28.1 

80.8 

1014. 

210. 

10.6 

09/22  12:05 

28.0 

81.4 

1014. 

208. 

10.6 

09/22  12:10 

28.0 

81.0 

1014. 

225. 

9.3 

09/22  12:15 

28.1 

79.5 

1014. 

206. 

10.2 

09/22  12.20 

28.1 

78.7 

1014. 

204. 

11.6 

09/22  12:25 

28.1 

80.6 

1014. 

218. 

11.2 

09/22  12:30 

28.1 

80.6 

1014. 

210. 

13.7 

09/22  12:35 

28.1 

82.2 

1014. 

203. 

12.6 

09/22  12:40 

28.1 

80.1 

1014. 

197. 

10.3 

09/22  12:45 

28.2 

80.8 

1014. 

195. 

12.0 

09/22  12:50 

28.1 

80.8 

1014. 

198. 

11.7 

09/22  12:55 

28.1 

78.4 

1014. 

219. 

124 

09/22  13:00 

28.2 

77.7 

1014. 

221. 

10.0 

09/22  13:05 

28.2 

77.0 

1014. 

223. 

9.8 

09/22  13:10 

28.2 

79.7 

1014 

210. 

11.4 

09/22  13:15 

28.3 

77.6 

1014. 

215. 

10.6 

09/22  1320 

28.4 

78.9 

1014. 

214. 

10.2 

09/22  13:25 

28.4 

77.9 

1014. 

225. 

11.7 

09/22  13:30 

28.3 

75.9 

1013. 

209. 

13.6 

09/22  13:35 

28.4 

79.3 

1013. 

217. 

12.0 

09/22  13:40 

28.3 

77.2 

1013. 

208. 

15.3 

09/22  13:45 

28.3 

79.8 

1013. 

223. 

9.8 

09/22  13:50 

28.3 

80.6 

1013. 

212. 

11.7 

09/22  13:55 

28.3 

80.1 

1013. 

202. 

11.1 

09/22  14:00 

28.4 

81.9 

1013. 

221. 

12.0 

09/22  14:05 

28.3 

78.6 

1013. 

209. 

11.0 

09/22  14:10 

28.3 

80.6 

1013. 

223. 

14.2 

09/22  14:15 

28.3 

80.6 

1013. 

221. 

9.7 

09/22  14:20 

28.3 

80.0 

1013. 

223. 

11.1 

09/22  14:25 

28.4 

82.7 

1013. 

222. 

9.8 

09/22  14:30 

28.3 

78.8 

1013. 

233. 

13.9 

09/22  14:35 

28.4 

79.4 

1013. 

232. 

12.4 

09/22  14:40 

28.4 

76.9 

1013. 

233. 

15.2 

09/22  14:45 

28.5 

79.0 

1011. 

228. 

13.0 

09/22  14:50 

28.4 

79.4 

1013. 

219. 

14.5 

09/22  14:55 

28.4 

78.2 

1013. 

227. 

14.0 

09/22  15.00 

28.4 

79.2 

1013. 

224. 

14.4 

09/22  15:05 

28.5 

76.4 

1013. 

239. 

13.7 

09/22  15:10 

284 

80.5 

1013 

217. 

13.0 

A-21 


Weather  Data  From  Pensacola,  FL  (9/21/92-9/28/92) 


09/22  15:15 

28.4 

79.7 

1013. 

229. 

13.9 

09/22  1520 

28.4 

80.4 

1012. 

221. 

16.5 

09/22  1525 

28.3 

80.8 

1012. 

221. 

13.5 

09/22  15:30 

28.3 

80.4 

1013. 

220. 

13.5 

09/22  15:35 

28.4 

81.3 

1013. 

223. 

13.0 

09/22  15:40 

28.5 

76.8 

1013. 

239. 

13.4 

09/22  15:45 

28.5 

78.5 

1013. 

231. 

13.4 

09/22  15:50 

28.5 

76.4 

1013. 

224. 

15.6 

09/22  15:55 

28.6 

77.8 

1013. 

227. 

9.0 

09/22  16:00 

28.6 

79.7 

1013. 

221. 

12.4 

09/22  16:05 

28.6 

77.7 

1013. 

237. 

12.1 

09/22  16:10 

28.6 

78.1 

1013. 

221. 

15.8 

09/22  16:15 

28.6 

77.7 

1013. 

237. 

11.8 

09/22  1620 

28.5 

78.1 

1013. 

229. 

12.9 

09/22  1625 

28.5 

77.2 

1013. 

230. 

11.0 

09/22  16:30 

28.4 

78.7 

1012. 

224. 

12.0 

09/22  16:35 

28.4 

80.1 

1012. 

219. 

11.8 

09/22  16:40 

28.4 

81.2 

1012. 

220. 

8.9 

09/22  16:45 

28.4 

79.7 

1012. 

229. 

13.2 

09/22  16:50 

28.4 

80.1 

1012. 

209. 

11.0 

09/22  16:55 

28.4 

79.3 

1012. 

226. 

10.9 

09/22  17:00 

28.4 

78.7 

1012. 

235. 

11.7 

09/22  17:05 

28.4 

79.9 

1012. 

227. 

12.7 

09/22  17:10 

28.3 

79.4 

1012. 

229. 

11.3 

09/22  17:15 

28.4 

78.0 

1012. 

228. 

14.1 

09/22  17:20 

28.4 

78.4 

1012. 

231. 

13.2 

09/22  1725 

28.4 

78.2 

1012. 

217. 

11.7 

09/22  17:30 

28.3 

78.6 

1012. 

222. 

13.5 

09/22  17:35 

28.3 

78.2 

1011. 

221. 

12.0 

09/22  17:40 

28.2 

79.2 

1011. 

208. 

12.8 

09/22  17:45 

28.2 

79.9 

1012. 

230. 

13.2 

09/22  17:50 

28.2 

80.5 

1012. 

239. 

10.9 

09/22  17:55 

28.1 

80.4 

1012. 

223. 

11.2 

09/22  18:00 

28.1 

79.6 

1012. 

225. 

13.7 

09/22  18:05 

28.1 

79.6 

1012. 

230. 

12.1 

09/22  18:10 

28.1 

81.0 

1012. 

235. 

8.2 

09/22  18:15 

27.9 

79.2 

1012. 

267. 

5.5 

09/22  1820 

27.8 

80.1 

1012. 

271. 

5.2 

09/22  1825 

27.8 

80.1 

1012. 

264. 

7.3 

09/22  18:30 

27.7 

80.3 

1012. 

252. 

4.9 

09/22  18:35 

27.7 

80.4 

1012. 

248. 

5.3 

09/22  18:40 

27.6 

80.8 

1012. 

2S8. 

3.4 

09/22  18:45 

27.7 

80.5 

1012. 

263. 

6.2 

09/22  18:50 

27.7 

80.6 

1012. 

260. 

3.9 

09/22  18:55 

27.6 

80.9 

1012. 

262. 

4.5 

09/22  19:00 

27.6 

80.9 

1012. 

312. 

1.8 

09/22  19:05 

27.5 

81.3 

1012. 

311. 

6.2 

09/22  19:10 

27.1 

77.1 

1012. 

306. 

6.5 

09/22  19:15 

27.0 

76.5 

1012. 

272. 

1.4 

09/22  1920 

26.9 

74.6 

1012. 

288. 

6.4 

09/22  1925 

26.9 

73.9 

1012. 

306. 

4.3 

09/22  19:30 

26.8 

74.0 

1012. 

319. 

5.1 

09/22  19:35 

26.8 

74.4 

1012. 

301. 

1.9 

09/22  19:40 

26.7 

74.8 

1012. 

323. 

3.0 

09/22  19:45 

26.5 

75.5 

1012. 

338. 

3  4 

09/22  19:50 

26.4 

76.4 

1012. 

307. 

2.9 

09/22  19:55 

26.3 

76.8 

1012. 

312. 

3.8 

09/22  20:00 

26.2 

78.2 

1013. 

312. 

4.0 

09/22  20:05 

25.9 

80.2 

1013 

318. 

6.5 

09/22  20:10 

25.7 

81.6 

1013. 

330. 

5.6 

09/22  20:15 

25.5 

82.3 

1013. 

325. 

3.8 

09/22  20:20 

25.4 

82.9 

1013. 

321. 

2.4 

09/22  20:25 

25.3 

83.3 

1013. 

335. 

2.9 

09/22  20:30 

25.2 

83.6 

1013. 

325. 

2.6 

00/22  20:35 

25  1 

84.0 

1013. 

315. 

3.2 

09/22  20:40 

25.0 

84.3 

1013. 

320. 

4.9 

09/22  20:45 

25.0 

84.5 

1013. 

305. 

2.5 

09/22  20:50 

24.9 

84.7 

1013. 

320. 

1.7 

09/22  20:55 

24.9 

85.0 

1013. 

320. 

2.6 

09/22  2100 

24.8 

85.4 

1013. 

310. 

2.4 

09/222105 

24.7 

85.9 

1013. 

315. 

3.2 

09/22  21:10 

24.7 

86.2 

1013. 

317. 

1.9 

09/22  21:15 

24.6 

86.5 

1013. 

312. 

3.5 

09/22  21:20 

24.6 

86.6 

1013. 

306. 

3.9 

09/22  2125 

24.6 

86.8 

1013. 

339. 

4.1 

09/22  21:30 

24.5 

87.0 

1013. 

325. 

1.3 

09/22  21:35 

24.5 

87.3 

1013. 

285. 

1.6 

09/22  21:40 

24.4 

87.6 

1013. 

310. 

2.1 

09/22  21:45 

24.4 

87.7 

1013. 

323. 

2.1 

09/22  21:50 

24.4 

87.8 

1013. 

326. 

1.5 

09/22  21:55 

24.3 

87.9 

1013. 

311. 

1.4 

09/22  22:00 

24.3 

88.2 

1013. 

294. 

1.7 

09/22  2205 

24.2 

88.4 

1013. 

286. 

2.0 

09/22  22:10 

24.1 

88.7 

1013. 

302. 

1.8 

09/22  22:15 

24.1 

88.8 

1013. 

318. 

3.3 

09/22  22:20 

24.0 

89.0 

1013. 

316. 

1.1 

09/22  22:25 

24.0 

89.2 

1013. 

348. 

0.9 

09/22  22:30 

23.9 

89.4 

1013. 

348. 

0.0 

09/22  22:35 

23.9 

89.6 

1013. 

326. 

1.5 

09/22  22:40 

23.8 

89.8 

1013. 

350. 

1.8 

09/22  22:45 

23.8 

89.8 

1013. 

304. 

2.4 

09/22  22:50 

23.8 

89.9 

1013. 

315. 

2.9 

09/22  22:55 

23.8 

90.1 

1013. 

8. 

2.6 

09/22  2300 

23.7 

90.2 

1013. 

300. 

2.5 

09/22  2305 

23.7 

90.4 

1013. 

304. 

2.3 

09/22  23:10 

23.6 

90.6 

1013. 

312. 

3.2 

09/22  23:15 

23.6 

90.7 

1013. 

344. 

3.2 

09/22  23:20 

23.6 

90.8 

1013. 

313. 

2.9 

09/22  23:25 

23.6 

91.0 

1014. 

335. 

2.6 

09/22  23:30 

23.5 

91.2 

1013. 

321. 

2.0 

09/22  23:35 

23.5 

91.2 

1013. 

326. 

0.7 

09/22  23:40 

23.5 

91.3 

1013. 

6. 

0.4 

09/22  23:45 

23.4 

91.4 

1013. 

306. 

0.0 

09/22  23:50 

23.4 

91.6 

1013. 

322. 

0.8 

09/22  23:55 

23.4 

91.7 

1013. 

307. 

2.6 

TEMP 

RH 

BARO 

wind 

WIND 

PRESS 

DIR 

SPD 

DEGC 

% 

MB 

DEG 

KTS 

AVO 

AVO 

INST 

AVO 

AVG 

09/23  00:00 

23.4 

91.8 

1013. 

330. 

2.8 

09/23  00:05 

23.4 

91.9 

1013. 

319. 

2.1 

09/23  00:10 

23.4 

91.9 

1013. 

302. 

0.9 

09/23  00:15 

23.4 

92.0 

1013. 

341. 

1.0 

09/23  0020 

23.4 

92.1 

1013. 

326. 

2.4 

09/23  0025 

23.4 

92.2 

1014. 

270. 

0.5 

09/23  00:30 

23.3 

92.2 

1014. 

289. 

1.9 

09/23  00:35 

23.2 

92.4 

1013. 

318. 

1.0 

09/23  00:40 

23.2 

92.5 

1013. 

294. 

0.7 

09/23  00:45 

23.2 

92.6 

1013. 

316. 

1.6 
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09/23  00:50 

23.3 

92.8 

1013. 

354. 

0.0 

09/23  05:50 

21.9 

92.2 

1013. 

340. 

3.0 

09/23  00:55 

23.3 

93.1 

1013. 

311. 

1.9 

09/23  05:55 

21.9 

92.2 

1013. 

331. 

4.7 

09/23  01:00 

23.3 

93.1 

1013. 

284. 

2.0 

09/23  06:00 

21.8 

92.2 

1013. 

344. 

6.3 

09/23  01:05 

23.3 

93.1 

1013. 

323. 

IJ 

09/23  06:05 

21.8 

92.2 

1013. 

317. 

8.2 

09/23  01:10 

23.3 

93.1 

1013. 

293. 

1.1 

09/23  06:10 

21.7 

92.2 

1013. 

321. 

12.1 

09/23  01:15 

23.2 

93.3 

1013. 

307. 

3.1 

09/23  06:15 

21.7 

92.2 

1013. 

322. 

7.5 

09/23  01:20 

23.2 

93.4 

1013. 

300. 

1.7 

09/23  06:20 

21.7 

92.1 

1013. 

12. 

5.9 

09/23  01:25 

23.2 

93.6 

1013. 

314. 

2.8 

09/23  06:25 

21.7 

92.1 

1013. 

355. 

6.9 

09/23  01:30 

23.3 

93.7 

1013. 

298. 

3.3 

09/23  06:30 

21.7 

92.0 

1014. 

322. 

4.3 

09/23  01:35 

23.3 

93.7 

1013. 

292. 

3.5 

09/23  06:35 

21.7 

92.1 

1014. 

330. 

7.1 

09/23  01:40 

23.4 

93.8 

1013. 

315. 

2.6 

09/23  06:40 

21.7 

92.1 

1014. 

314. 

3.8 

09/23  01:45 

23.4 

93.7 

1013. 

314. 

4.0 

09/23  06:45 

21.7 

92.2 

1014. 

318. 

4.7 

09/23  01:50 

23.4 

93.8 

1013. 

338. 

2.5 

09/23  06:50 

21.7 

92.0 

1014. 

348. 

4.9 

09/23  01:55 

23.4 

93.8 

1013. 

332. 

2.8 

09/23  06:55 

21.7 

92.1 

1014. 

352. 

5.2 

09/23  02:00 

23.4 

93.8 

1013. 

304. 

2.6 

09/23  07:00 

21.7 

92.0 

1014. 

338. 

3.8 

09/23  02:05 

23.4 

93.8 

1013. 

336. 

3.2 

09/23  07:05 

21.8 

91.8 

1014. 

0. 

8.6 

09/23  02:10 

23.4 

93.8 

1013. 

294. 

4.5 

09/23  07:10 

21.8 

91.4 

1014. 

327. 

3.6 

09/23  02:15 

23.4 

93.7 

1013. 

301. 

2.6 

09/23  07:15 

21.9 

91.1 

1014. 

332. 

4.1 

09/23  02:20 

23.3 

93.5 

1013. 

341. 

1.8 

09/23  07:20 

22.0 

90.3 

1014. 

345. 

4.6 

09/23  02:25 

23.3 

93.2 

1013. 

315. 

2.9 

09/23  07:25 

22.2 

89.9 

1014. 

5. 

2.4 

09/23  02:30 

23.3 

93.0 

1013. 

317. 

1.3 

09/23  07:30 

22.2 

89.5 

1014. 

0. 

1.0 

09/23  02:35 

23.4 

92.6 

1013. 

318. 

3.7 

09/23  07:35 

22.3 

89.4 

1014. 

318. 

3.8 

09/23  02:40 

23.4 

92.3 

1013. 

355. 

2.7 

09/23  07:40 

22.3 

89.5 

1014. 

5. 

2.1 

09/23  02:45 

23.4 

92.1 

1013. 

343. 

2.4 

09/23  07:45 

22.3 

89.5 

1014. 

307. 

5.4 

09/23  02:50 

23.4 

91.8 

1013. 

355. 

1.9 

09/23  07:50 

22.2 

89.1 

1014. 

328. 

9.2 

09/23  02:55 

23.4 

91.5 

1013. 

325. 

1.6 

09/23  07:55 

22.3 

88.8 

1014. 

320. 

5.9 

09/23  03:00 

23.4 

91.2 

1013. 

313. 

2.4 

09/23  08:00 

22.3 

88.6 

1014. 

350. 

6.6 

09/23  03:05 

23.4 

90.8 

1013. 

310. 

1.9 

09/23  08:05 

22.4 

88.5 

1014. 

306. 

3.7 

09/23  03:10 

23.3 

90.6 

1013. 

325. 

2.8 

09/23  08:10 

22.4 

88.3 

1014. 

315. 

4.6 

09/23  03:15 

23.3 

90.5 

1013. 

322. 

4.1 

09/23  08:15 

22.4 

88.0 

1014. 

33. 

6.2 

09/23  03:20 

23.2 

90.4 

1013. 

347. 

2.8 

09/23  08:20 

22.4 

87.4 

1014. 

355. 

4.8 

09/23  0325 

23.2 

90.4 

1013. 

324. 

1.5 

09/23  08:25 

22.5 

87.2 

1014. 

5. 

3.7 

09/23  03:30 

23.1 

90.5 

1013. 

324. 

1.6 

09/23  08:30 

22.5 

87.4 

1014. 

3. 

2.9 

09/23  03:35 

23.1 

90.5 

1013. 

316. 

1.6 

09/23  08:35 

22.6 

87.2 

1014. 

313. 

4.4 

09/23  03:40 

23.0 

90.6 

1013. 

355. 

4.1 

09/23  08:40 

22.6 

86.4 

1014. 

311. 

5.9 

09/23  03:45 

22.9 

90.6 

1013. 

316. 

2.3 

09/23  08:45 

22.7 

85.9 

1015. 

318. 

7.6 

09/23  03:50 

22.9 

90.5 

1013. 

326. 

2.2 

09/23  08:50 

22.8 

85.8 

1015. 

345. 

3.4 

09/23  03:55 

22.9 

90.5 

1013. 

327. 

1.6 

09/23  08:55 

22.8 

85.5 

1015. 

317. 

3.4 

09/23  04:00 

22.8 

90.4 

1013. 

316. 

2.2 

09/23  09:00 

23.0 

84.8 

1015. 

318. 

6.3 

09/23  04:05 

22.8 

90.4 

1013. 

349. 

2.5 

09/23  09:05 

23.0 

84.7 

1015. 

23. 

4.5 

09/23  04:10 

22.8 

90.5 

1013. 

349. 

4.1 

09/23  09:10 

23.1 

84.3 

1015. 

36. 

4.0 

09/23  04:15 

22.7 

90.5 

1013. 

310. 

1.9 

09/23  09:15 

23.2 

84.2 

1015. 

32. 

2.3 

09/23  04:20 

22.7 

90.8 

1013. 

335. 

3.8 

09/23  0910 

23.1 

84.6 

1015. 

344. 

3.0 

09/23  0425 

22.7 

90.9 

1013. 

304. 

1.4 

09/23  0915 

23.2 

83.4 

1015. 

19. 

6.7 

09/23  04:30 

22.7 

91.1 

1013. 

331. 

4.5 

09/23  09:30 

23.3 

83.5 

1015. 

342. 

4.6 

09/23  04:35 

22.7 

91.1 

1013. 

2. 

1.8 

09/23  09:35 

23.4 

82.9 

1015. 

12. 

3.2 

09/23  04:40 

22.7 

91.1 

1013. 

336. 

2.4 

09/23  09:40 

23.4 

83.1 

1015. 

25. 

4.2 

09/23  04:45 

22.6 

91.2 

1013. 

331. 

4.3 

09/23  09:45 

23.6 

82.2 

1015. 

8. 

5.5 

09/23  04:50 

22.6 

91.3 

1013. 

326. 

2.8 

09/23  09:50 

23.8 

80.9 

1015. 

21. 

3.9 

09/23  04:55 

22.5 

91.4 

1013. 

319. 

5.8 

09/23  09:55 

24.3 

79.6 

1015. 

355. 

5.4 

09/23  05:00 

22.4 

91.4 

1013. 

308. 

4.2 

09/23  10:00 

24.2 

79.7 

1015. 

29. 

6.6 

09/23  05:05 

22.4 

91.6 

1013. 

352. 

2.5 

09/23  10:05 

24.8 

78.1 

1015. 

343. 

9.3 

09/23  05:10 

22.3 

91.7 

1013. 

323. 

3.5 

09/23  10:10 

25.1 

77.2 

1015. 

338. 

2.9 

09/23  05:15 

22.3 

91.8 

1013. 

308. 

1.6 

09/23  10:15 

25.4 

74.9 

1015. 

333. 

6.5 

09/23  0520 

22.2 

92.0 

1013. 

11. 

2.4 

09/23  10:20 

25.3 

75.2 

1015. 

4. 

4.7 

09/23  0525 

22.1 

92.1 

1013. 

308. 

3.5 

09/23  10:25 

25.5 

74.3 

1015. 

353. 

3,0 

09/23  05:30 

22.0 

92.2 

1013. 

324. 

2.8 

09/23  10:30 

25.8 

73.5 

1015. 

301. 

6.0 

09/23  05:35 

22.0 

92.3 

1013. 

331. 

2.9 

09/23  10:35 

25.6 

74.0 

1015. 

352. 

6.6 

09/23  05:40 

22.0 

92.2 

1013. 

319 

5.3 

09/23  10:40 

25.7 

73.4 

1015. 

53. 

6.0 

09/23  05:45 

22.0 

92.2 

1013. 

332. 

3.9 

09/23  10:45 

25.9 

73.2 

1015. 

355. 

5.0 
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09/23  10:50 

26.1 

72.7 

1015. 

300. 

4.7 

09/23  10:55 

25.6 

74.5 

1015. 

331. 

5.1 

09/23  11:00 

26.0 

71.4 

1015. 

6. 

6.4 

09/23  11:05 

26.4 

69.6 

1015. 

353. 

7.1 

09/23  11:10 

26.4 

70.7 

1015. 

8. 

3.9 

09/23  11:15 

26.8 

69.8 

1015. 

326. 

2.1 

09/23  1120 

26.6 

67.8 

1015. 

338. 

6.1 

09/23  1125 

26.8 

68.2 

1015. 

0. 

5.7 

09/23  11:30 

26.9 

67.9 

1015. 

341. 

4.8 

09/23  11:35 

27.1 

67.4 

1015. 

51. 

0.7 

09/23  11:40 

26.6 

70.0 

1014. 

57. 

4.7 

09/23  11:45 

26.6 

71.2 

1015. 

326. 

3.8 

09/23  11:50 

26.8 

69.0 

1014. 

260. 

0.4 

09/23  11:55 

26.9 

68.7 

1014. 

30. 

8.4 

09/23  12:00 

27.5 

65.2 

1014. 

341. 

8.8 

09/23  12:05 

27.3 

67.1 

1014. 

9. 

4.5 

09/23  12:10 

27.4 

66.9 

1014. 

337. 

4.5 

09/23  12:15 

27.3 

66.7 

1014. 

349. 

5.6 

09/23  1220 

27.5 

66.3 

1014. 

28. 

5.1 

09/23  1225 

27.3 

66.1 

1014. 

344. 

3.8 

09/23  12:30 

27.4 

66.4 

1014. 

6. 

5.6 

09/23  12:35 

27.6 

66.0 

1014. 

337. 

4.0 

09/23  12:40 

27.3 

66.8 

1014. 

31. 

4.9 

09/23  12:45 

27.5 

65.3 

1014. 

343. 

2.2 

09/23  12:50 

28.2 

62.3 

1014. 

317. 

3.4 

09/23  12:55 

28.6 

61.9 

1014. 

139. 

0.0 

09/23  13:00 

28.3 

63.5 

1014. 

317. 

5.3 

09/23  13:05 

27.4 

66.7 

1014. 

20. 

4.4 

09/23  13:10 

28.0 

63.3 

1014. 

37. 

4.9 

09/23  13:15 

27.6 

63.3 

1014. 

10. 

3.1 

09/23  1320 

28.1 

61.7 

1014. 

6. 

9.7 

09/23  1325 

28.3 

61.5 

1014. 

12. 

1.5 

09/23  13:30 

28.3 

62.0 

1013. 

26. 

4.1 

09/23  13:35 

28.0 

63.2 

1013. 

18. 

1.5 

09/23  13:40 

27.8 

65.5 

1013. 

294. 

5.0 

09/23  13:45 

27.5 

66.1 

1014. 

0. 

5.1 

09/23  13:50 

27.3 

65.8 

1013. 

326. 

3.2 

09/23  13:55 

28.0 

63.1 

1013. 

329. 

6.3 

09/23  14:00 

28.1 

61.8 

1013. 

326. 

3.2 

09/23  14:05 

28.5 

61.2 

1013. 

342. 

3.4 

09/23  14:10 

28.4 

62.6 

1013. 

323. 

4.1 

09/23  14:15 

28.3 

63.8 

1013. 

271. 

0.1 

09/23  1420 

28.2 

63.3 

1013. 

346. 

6.7 

09/23  1425 

27.7 

64.8 

1013. 

340. 

4.1 

09/23  14:30 

27.9 

62.7 

1013. 

7. 

3.1 

09/23  14:35 

28.3 

60.7 

1013. 

4. 

5.1 

09/23  14:40 

28.6 

61.0 

1013. 

10. 

3.7 

09/23  14:45 

28.6 

60.3 

1013. 

349. 

6.5 

09/23  14:50 

27.9 

62.5 

1013. 

21. 

2.8 

09/23  14:55 

27.6 

62.7 

1013. 

4. 

7.1 

09/23  15:00 

27.5 

63.0 

1013. 

319. 

0.9 

09/23  15:05 

28.0 

60.6 

1013. 

17. 

2.3 

09/23  15:10 

28.3 

61.9 

1013. 

337. 

5.1 

09/23  15:15 

28.0 

65.2 

1013. 

11. 

5.9 

09/23  1520 

28.1 

64.8 

1013. 

5. 

5.4 

09/23  1525 

28.4 

62.8 

1012. 

52. 

4.6 

09/23  15:30 

27.9 

64.8 

1012. 

12. 

3.3 

09/23  15:35 

28.2 

62.9 

1013. 

338. 

4.0 

09/23  15:40 

28.1 

64.0 

1012. 

24. 

2.4 

09/23  15:45 

28.1 

63.5 

1012. 

45. 

2.9 

09/23  15:50 

28.0 

62.8 

1012. 

9. 

6.5 

09/23  15:55 

27.5 

64.3 

1012. 

45. 

4.2 

09/23  16:00 

27.5 

65.1 

1012. 

34. 

3.0 

09/23  16:05 

27.7 

65.2 

1012. 

20. 

0.0 

09/23  16:10 

27.9 

63.5 

1012. 

338. 

2.9 

09/23  16:15 

27.8 

64.0 

1012. 

33. 

4.9 

09/23  16:20 

27.9 

64.4 

1012. 

76. 

3.8 

09/23  16:25 

28.1 

62.7 

1012. 

355. 

3.7 

09/23  16:30 

28.1 

62.6 

1012. 

28. 

3.7 

09/23  16:35 

28.1 

63.5 

1012. 

24. 

3.6 

09/23  16:40 

28.3 

62.5 

1012. 

355. 

2.3 

09/23  16:45 

28.2 

61.9 

1012. 

354. 

4.6 

09/23  16:50 

28.0 

63.1 

1012. 

52. 

3.6 

09/23  16:55 

28.2 

60.9 

1012. 

37. 

4.6 

09/23  17:00 

28.3 

S8.8 

1012. 

344. 

5.2 

09/23  17:05 

28.2 

59.7 

1012. 

299. 

5.2 

09/23  17:10 

28.1 

60.3 

1012. 

316. 

2.8 

09/23  17:15 

28.2 

60.4 

1012. 

31. 

4.8 

09/23  17:20 

27.9 

62.0 

1012. 

27. 

2.3 

09/23  17:25 

27.7 

63.6 

1012. 

328. 

1.2 

09/23  17:30 

27.3 

64.7 

1012. 

310. 

4.2 

09/23  17:35 

27.1 

65.9 

1012. 

298. 

2.8 

09/23  17:40 

26.9 

65.8 

1012. 

340. 

3.8 

09/23  17:45 

26.9 

65.2 

1012. 

324. 

3.6 

09/23  17:50 

26.9 

65.1 

1012. 

8. 

2.7 

09/23  17:55 

26.9 

65.4 

1012. 

315. 

3.4 

09/23  18:00 

26.9 

66.6 

1012. 

329. 

1.7 

09/23  18:05 

26.9 

67.4 

1012. 

29. 

2.1 

09/23  18:10 

26.8 

68.1 

1012. 

313. 

2.2 

09/23  18:15 

26.6 

69.5 

1012. 

334. 

2.7 

09/23  18:20 

26.3 

70.9 

1012. 

323. 

3.5 

09/23  18:25 

26.1 

72.0 

1012. 

9. 

4.7 

09/23  18:30 

25.9 

72.9 

1012. 

320. 

3.0 

09/23  18:35 

25.7 

73.8 

1013. 

343. 

2.0 

09/23  18:40 

25.5 

74.4 

1013. 

354. 

2.5 

09/23  18:45 

25.4 

74.9 

1013. 

339. 

4.4 

09/23  18:50 

25.2 

75.8 

1013. 

341. 

3.8 

09/23  18:55 

25.0 

76.9 

1013. 

323. 

5.0 

09/23  19:00 

24.9 

77.9 

1013. 

351. 

12 

09/23  19:05 

24.7 

78.8 

1013. 

349. 

3.6 

09/23  19:10 

24.6 

79.3 

1013. 

43. 

2.4 

09/23  19:15 

24.5 

79.7 

1013. 

349. 

1.9 

09/23  19:20 

24.5 

79.9 

1013. 

329. 

0.8 

09/23  19:25 

24.4 

80.4 

1013. 

310. 

3.3 

09/23  19:30 

24.3 

80.8 

1013. 

345. 

4.3 

09/23  19:35 

24.2 

81.2 

1013. 

320. 

1.4 

09/23  19:40 

24.1 

81.3 

1013. 

324. 

4.3 

09/23  19:45 

24.1 

80.8 

1013. 

339. 

6.2 

09/23  19:50 

24.0 

80.8 

1013. 

5. 

6.1 

09/23  19:55 

24.0 

81.2 

1013. 

0. 

2.8 

09/23  20:00 

23.9 

81.3 

1013. 

338. 

4.1 

09/23  20:05 

23.8 

81.4 

1013. 

4. 

6.3 

09/23  20:10 

23.8 

81.3 

1014. 

341. 

3.7 

09/23  20:15 

23.8 

81.3 

1014. 

8. 

1.3 

09/23  20:20 

23.7 

81.3 

1014. 

18. 

5.5 

09/23  20:25 

23.7 

81.6 

1014. 

16. 

2.4 

09/23  20:30 

23.6 

81.9 

1014. 

11. 

6.4 

09/23  20:35 

23.6 

82.1 

1014. 

299. 

0.0 

09/23  20:40 

23.5 

82.3 

1014. 

333. 

1.3 

09/23  20:45 

23.4 

82.8 

1014. 

39. 

0.0 
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09/23  20:50 

23.3 

83.3 

1014. 

349. 

2.9 

09/23  20:55 

23.2 

83.6 

1014. 

7. 

1.4 

09/23  21:00 

23.2 

83.6 

1014. 

325. 

3.3 

09/23  21:05 

23.1 

83.9 

1014. 

305. 

3.1 

09/23  21:10 

23.1 

83.9 

1014. 

325. 

3.0 

09/23  21:15 

23.0 

84.2 

1014. 

355. 

0.6 

09/23  21:20 

23.0 

84.2 

1014. 

354. 

3.5 

09/23  21:25 

22.9 

84.0 

1014. 

0. 

3.7 

09/23  21:30 

22.9 

83.6 

1014. 

345. 

2.6 

09/23  21:35 

22.9 

83.5 

1014. 

334. 

5.8 

09/23  21:40 

22.9 

83.6 

1015. 

51. 

2.8 

09/23  21:45 

22.8 

83.6 

1015. 

11. 

2.9 

09/23  21:50 

22.8 

83.8 

1015. 

11. 

4.5 

09/23  21:55 

22.7 

84.0 

1015. 

31. 

3.1 

09/23  22:00 

22.7 

84.4 

1015. 

0. 

8.4 

09/23  22:05 

22.6 

84.5 

1015. 

26. 

4.0 

09/23  22:10 

22.6 

84.7 

1015. 

75. 

2.0 

09/23  22:15 

22.5 

85.0 

1015. 

24. 

3.1 

09/23  22:20 

22.5 

85.2 

1015. 

355. 

4.0 

09/23  22:25 

22.4 

85.5 

1015. 

355. 

4.3 

09/23  22:30 

22.4 

85.7 

1015. 

320. 

2.7 

09/23  22:35 

22.3 

85.9 

1015. 

355. 

5.6 

09/23  22:40 

22.3 

86.1 

1015. 

354. 

6.0 

09/23  22:45 

22.2 

86.3 

1015. 

330. 

4.0 

09/23  22:50 

22.2 

86.6 

1015. 

335. 

4.7 

09/23  22:55 

22.1 

86.7 

1015. 

16. 

2.9 

09/23  23:00 

22.1 

86.8 

1015. 

345. 

3.1 

09/23  23:05 

22.0 

86.8 

1015. 

352. 

3.6 

09/23  23:10 

22.0 

86.9 

1015. 

6. 

3.5 

09/23  23:15 

22.0 

86.9 

1015. 

345. 

5.3 

09/23  23:20 

21.9 

87.0 

1015. 

8. 

9.3 

09/23  23:25 

21.9 

87.1 

1015. 

334. 

4.0 

09/23  23:30 

21.9 

87.2 

1015. 

330. 

6.5 

09/23  23:35 

21.8 

87.4 

1015. 

355. 

3.6 

09/23  23:40 

21.8 

87.5 

1015. 

14. 

5.7 

09/23  23:45 

21.7 

87.5 

1015. 

353. 

3.5 

09/23  23:50 

21.7 

87.6 

1015. 

4. 

3.6 

09/23  23:55 

21.6 

87.8 

1015. 

338. 

3.8 

TEMP 

RH 

BARO 

PRESS 

WIND 

DIR 

WIND 

SPD 

DEGC 

% 

MB 

DEG 

KTS 

AVG 

AVG 

INST 

AVG 

AVG 

09/24  00:00 

21.6 

88.0 

1015. 

334. 

2.1 

09/24  00:05 

21.5 

88.2 

1015. 

305. 

1.7 

09/24  00:10 

21.5 

88.2 

1015. 

355. 

4.6 

09/24  00:15 

21.5 

88.2 

1015. 

15. 

2.7 

09/24  00:20 

21.4 

88.1 

1015. 

336. 

3.9 

09/24  00:25 

21.4 

88.3 

1014. 

17. 

5.3 

09/24  00:30 

21.4 

88.3 

1015. 

355. 

1.1 

09/24  00:35 

21.3 

88.5 

1014. 

314. 

4.9 

09/24  00:40 

21.2 

88.7 

1014. 

342. 

3.8 

09/24  00:45 

21.2 

88.7 

1014. 

20. 

2.8 

09/24  00:50 

21.2 

88.6 

1014. 

347. 

6.2 

09/24  00:55 

21.2 

88.5 

1014. 

11. 

4.7 

09/24  01:00 

21.2 

88.6 

1014. 

15. 

5.8 

09/24  01:05 

21.1 

88.5 

1014. 

325. 

6.9 

09/24  01:10 

21.1 

88.6 

1014. 

5. 

7.8 

09/24  01:15 

21.1 

88.6 

1014. 

344. 

6.8 

09/24  01:20 

21.1 

88.7 

1014. 

347. 

3.8 

09/24  01:25 

21.0 

88.7 

1014. 

5. 

5.9 

09/24  01:30 

21.0 

88.8 

1014. 

7. 

6.0 

09/24  01:35 

21.0 

88.8 

1014. 

345. 

6.0 

09/24  01:40 

20.9 

88.9 

1014. 

346. 

2.5 

09/24  01:45 

20.9 

89.0 

1014. 

341. 

4.0 

09/24  01:50 

20.9 

89.1 

1014. 

345. 

2.9 

09/24  01:55 

20.8 

89.1 

1014. 

6. 

3.9 

09/24  02:00 

20.8 

89.2 

1014. 

354. 

6.9 

09/24  02:05 

20.8 

89.2 

1014. 

354. 

1.9 

09/24  02:10 

20.8 

89.3 

1014. 

27. 

4.1 

09/24  02:15 

20.7 

89.3 

1014. 

348. 

4.1 

09/24  02:20 

20.7 

89.3 

1014. 

6. 

5.6 

09/24  0225 

20.8 

89.3 

1014. 

3. 

5.9 

09/24  02:30 

20.7 

89.2 

1014. 

348. 

2.1 

09/24  02:35 

20.7 

89.1 

1014. 

26. 

4.0 

09/24  02:40 

20.7 

89.1 

1014. 

11. 

3.9 

09/24  02:45 

20.7 

89.2 

1013. 

354. 

5.9 

09/24  02:50 

20.7 

89.2 

1013. 

334. 

6.3 

09/24  02:55 

20.6 

89.2 

1013. 

12. 

9.5 

09/24  03:00 

20.6 

89.3 

1013. 

6. 

5.9 

09/24  03:05 

20.6 

89.4 

1013. 

353. 

8.6 

09/24  03:10 

20.6 

89.4 

1013. 

353. 

6.9 

09/24  03:15 

20.6 

89.4 

1013. 

14. 

4.3 

09/24  0320 

20.6 

89.5 

1013. 

11. 

5.4 

09/24  0325 

20.5 

89.5 

1013. 

350. 

5.8 

09/24  03:30 

20.5 

89.4 

1013. 

21. 

1.9 

09/24  03:35 

20.5 

89.4 

1013. 

5. 

4.9 

09/24  03:40 

20.5 

89.3 

1014. 

13. 

2.3 

09/24  03:45 

20.5 

89.5 

1013. 

352. 

5.7 

09/24  03:50 

20.4 

89.7 

1013. 

355. 

3.2 

09/24  03:55 

20.4 

89.8 

1014. 

325. 

2.5 

09/24  04:00 

20.3 

90.2 

1014. 

7. 

3.5 

09/24  04:05 

20.3 

90.3 

1014. 

306. 

1.8 

09/24  04:10 

20.2 

90.4 

1014. 

355. 

6.3 

09/24  04:15 

20.2 

90.4 

1014. 

339. 

2.9 

09/24  0420 

20.2 

90.4 

1013. 

338. 

4.1 

09/24  04:25 

20.2 

90.5 

1014. 

333. 

6.5 

09/24  04:30 

20.1 

90.6 

1014. 

324. 

5.2 

09/24  04:35 

20.1 

90.7 

1014. 

347. 

2.0 

09/24  04:40 

20.1 

90.7 

1014. 

335. 

3.9 

09/24  04:45 

20.1 

90.7 

1014. 

345. 

7.3 

09/24  04:50 

20.0 

90.8 

1014. 

15. 

5.3 

09/24  04:55 

20.0 

90.9 

1014. 

13. 

6.3 

09/24  05:00 

20.0 

90.9 

1014. 

11. 

3.9 

09/24  05:05 

20.0 

91.0 

1014. 

16. 

5.1 

09/24  05:10 

20.0 

91.1 

1014. 

15. 

5.1 

09/24  05:15 

20.0 

91.1 

1014. 

19. 

2.9 

09/24  0520 

20.0 

91.1 

1014. 

10. 

3.5 

09/24  0525 

19.9 

91.2 

1014. 

36. 

2.9 

09/24  05:30 

19.9 

91.3 

1014. 

351. 

2.6 

09/24  05:35 

19.9 

91.3 

1014. 

24. 

3.1 

09/24  05:40 

19.9 

91.4 

1014. 

0. 

3.1 

09/24  05:45 

19.9 

91.3 

1014. 

329. 

2.1 

09/24  05:50 

19.9 

91.3 

1014. 

44. 

4.3 

09/24  05:55 

19.9 

91.2 

1014. 

5. 

1.6 

09/24  06:00 

19.9 

91.2 

1014. 

6. 

2.0 

09/24  06:05 

19.9 

91.1 

1014. 

26. 

2.2 

09/24  06:10 

19.9 

91.3 

1014. 

40. 

2.4 

09/24  06:15 

19.9 

91.3 

1014. 

41. 

2.3 

09/24  0620 

19.9 

91.4 

1014. 

8. 

2.7 

A-25 


Weather  Data  From  Pensacola,  FL  (9/21/92-9/28/92) 


09/24  0625 

19.9 

91.4 

1014. 

35. 

5.8 

09/24  06:30 

19.9 

91.5 

1014. 

354. 

3.0 

09/24  06:35 

20.0 

91.5 

1014. 

13. 

4.6 

09/24  06:40 

20.1 

91.4 

1014. 

15. 

4.0 

09/24  06:45 

202 

91.3 

1014. 

12. 

3.2 

09/24  06:50 

20.3 

91.2 

1014. 

20. 

1.8 

09/24  06:55 

20.4 

91.1 

1014. 

46. 

2.2 

09/24  07:00 

20.5 

90.9 

1014. 

8. 

3.1 

09/24  07:05 

20.6 

90.9 

1014. 

17. 

4.9 

09/24  07:10 

20.7 

90.7 

1014. 

322. 

2.6 

09/24  07:15 

20.8 

90.6 

1014. 

24. 

3.9 

09/24  0720 

20.9 

90.6 

1014. 

341. 

1.4 

09/24  0725 

20.9 

90.5 

1014. 

7. 

2.6 

09/24  07:30 

21.0 

90.4 

1014. 

3. 

1.8 

09/24  07:35 

21.0 

90.3 

1015. 

19. 

4.1 

09/24  07:40 

21.1 

90.3 

1015. 

2. 

2.1 

09/24  07:45 

21.1 

90.1 

1015. 

31. 

3.4 

09/24  07:50 

212 

90.2 

1015. 

24. 

1.7 

09/24  07:55 

212 

90.1 

1015. 

13. 

3.3 

09/24  08:00 

21.3 

90.2 

1015. 

352. 

3.5 

09/24  08:05 

21.3 

90.2 

1015. 

26. 

3.2 

09/24  08:10 

21.4 

90.2 

1015. 

44. 

2.8 

09/24  08:15 

21.5 

90.1 

1015. 

3. 

3.0 

09/24  0820 

21.6 

90.2 

1015. 

351. 

4.0 

09/24  0825 

21.6 

90.0 

1015. 

17. 

2.0 

09/24  08:30 

21.7 

89.8 

1015. 

48. 

2.6 

09/24  08:35 

21.7 

89.9 

1015. 

43. 

1.9 

09/24  08:40 

21.8 

89.7 

1015. 

341. 

3.2 

09/24  08:45 

21.8 

89.9 

1015. 

346. 

3.0 

09/24  08:50 

21.9 

89.4 

1015. 

15. 

3.8 

09/24  08:55 

21.9 

89.3 

1015. 

42. 

2.9 

09/24  09:00 

22.0 

89.4 

1015. 

26. 

1.1 

09/24  09:05 

22.2 

89.0 

1015. 

7. 

7.0 

09/24  09:10 

22.3 

88.9 

1015. 

41. 

2.5 

09/24  09:15 

22.4 

88.7 

1015. 

49. 

2.1 

09/24  0920 

22.5 

88.8 

1015. 

87. 

8.6 

09/24  0925 

22.7 

88.8 

1015. 

58. 

6.0 

09/24  09:30 

22.8 

89.1 

1015. 

82. 

4.4 

09/24  09:35 

22.9 

89.2 

1015. 

60. 

3.0 

09/24  09:40 

23.0 

89.0 

1015. 

67. 

7.6 

09/24  09:45 

23.0 

89.0 

1015. 

71. 

6.7 

09/24  09:50 

23.2 

88.4 

1015. 

17. 

4.6 

09/24  09:55 

23.3 

87.9 

1015. 

56. 

6.6 

09/24  10:00 

23.3 

88.5 

1015. 

64. 

6.1 

09/24  10:05 

23.4 

87.8 

1015. 

349. 

5.0 

09/24  10:10 

23.6 

87.7 

1016. 

60. 

3.9 

09/24  10:15 

23.5 

87.9 

1016. 

32. 

5.3 

09/24  1020 

23.5 

87.8 

1016. 

60. 

4.3 

09/24  1025 

23.6 

87.8 

1016. 

56. 

3.4 

09/24  10:30 

23.5 

87.6 

1016. 

55. 

5.9 

09/24  10:35 

23.8 

87.1 

1016. 

83. 

3.8 

09/24  10:40 

23.9 

86.8 

1016. 

79. 

3.5 

09/24  10:45 

24.1 

86.1 

1016. 

74. 

3.0 

09/24  10:50 

24.1 

85.8 

1016. 

28. 

4.2 

09/24  10:55 

24.1 

85.9 

1016. 

55. 

3.7 

09/24  11:00 

24.2 

85.2 

1016. 

60. 

7.3 

09/24  11:05 

24.2 

85.6 

1016. 

27. 

6.8 

09/24  11:10 

24.2 

86.0 

1016. 

34. 

2.3 

09/24  11:15 

24.4 

85.3 

1016. 

42. 

3.5 

09/24  1120 

24.5 

84.4 

1016. 

55. 

4.1 

09/24  11:25 

24.3 

85.2 

1016. 

62. 

5.8 

09/24  11:30 

24.2 

85.7 

1016. 

41. 

4.5 

09/24  11:35 

24.3 

85.7 

1016. 

351. 

2.6 

09/24  11:40 

24.4 

85.3 

1016. 

60. 

1.4 

09/24  11:45 

24.5 

84.9 

1016. 

37. 

3.9 

09/24  11:50 

24.5 

85.1 

1016. 

45. 

2.4 

09/24  11:55 

24.6 

84.7 

1016. 

18. 

1.8 

09/24  12:00 

24.8 

83.9 

1016. 

57. 

2.2 

09/24  12:05 

24.8 

84.1 

1016. 

65. 

5.2 

09/24  12:10 

24.7 

84.1 

1016. 

76. 

2.0 

09/24  12:15 

24.7 

84.2 

1016. 

60. 

4.6 

09/24  1210 

24.8 

84.3 

1016. 

34. 

3.2 

09/24  1215 

25.0 

83.8 

1016. 

39. 

2.4 

09/24  12:30 

25.1 

83.4 

1016. 

76. 

4.5 

09/24  12:35 

25.0 

83.6 

1016. 

41. 

4.6 

09/24  12:40 

25.0 

84.2 

1016. 

11. 

2.2 

09/24  12:45 

25.0 

83.9 

1016. 

80. 

2.0 

09/24  12:50 

25.1 

83.6 

1015. 

347. 

2.6 

09/24  12:55 

25.7 

81.8 

1015. 

37. 

2.6 

09/24  13:00 

26.6 

79.0 

1015. 

262. 

0.4 

09/24  13:05 

26.7 

78.3 

1015. 

133. 

0.6 

09/24  13:10 

26.8 

79.0 

1015. 

135. 

0.7 

09/24  13:15 

27.2 

75.6 

1015. 

28. 

4.1 

09/24  1310 

27.5 

75.3 

1015. 

90. 

0.3 

09/24  1315 

27.5 

76.5 

1015. 

136. 

1.7 

09/24  13:30 

27.0 

78.6 

1015. 

129. 

4.0 

09/24  13:35 

27.0 

77.8 

1015. 

126. 

3.2 

09/24  13:40 

27.0 

76.4 

1015. 

122. 

6.5 

09/24  13:45 

26.7 

79.6 

1015. 

132. 

4.2 

09/24  13:50 

26.8 

78.6 

1015. 

131. 

2.9 

09/24  13:55 

26.8 

79.6 

1015. 

130. 

4.7 

09/24  14:00 

26.8 

79.5 

1015. 

129. 

4.1 

09/24  14:05 

26.7 

79.4 

1014. 

106. 

4.6 

09/24  14:10 

26.9 

78.8 

1014. 

69. 

2.2 

09/24  14:15 

26.7 

79.6 

1014. 

123. 

3.1 

09/24  1410 

26.3 

82.6 

1014. 

101. 

4.9 

09/24  1415 

26.5 

79.5 

1014. 

77. 

7.4 

09/24  14:30 

26.5 

78.8 

1014. 

26. 

12 

09/24  14:35 

26.0 

80.9 

1014. 

0. 

6.3 

09/24  14:40 

26.2 

80.3 

1015. 

75. 

6.7 

09/24  14:45 

26.4 

79.7 

1014. 

32. 

4.3 

09/24  14:50 

26.0 

79.4 

1014. 

35. 

11.7 

09/24  14:55 

25.6 

79.6 

1014. 

79. 

12.4 

09/24  15:00 

25.7 

79.4 

1015. 

74. 

9.2 

09/24  15:05 

25.2 

80.5 

1014. 

53. 

5.1 

09/24  15:10 

25.2 

80.5 

1014. 

44. 

64 

09/24  15:15 

25.1 

80.8 

1014. 

17. 

11.8 

09/24  1510 

25.0 

80.6 

1014. 

62. 

6.4 

09/24  1515 

25.0 

80.4 

1014. 

55. 

6.7 

09/24  15:30 

24.9 

80.7 

1014. 

33. 

9.1 

09/24  15:35 

24.7 

811 

1014. 

70. 

5.0 

09/24  15:40 

24.8 

80.4 

1014. 

40. 

7.4 

09/24  15:45 

24.8 

80.6 

1014. 

46. 

4.7 

09/24  15:50 

24.8 

80.4 

1014. 

64. 

8.0 

09/24  15:55 

24.8 

79.6 

1014. 

56. 

11.8 

09/24  16:00 

24.9 

79.7 

1014. 

48. 

6.0 

09/24  16:05 

25.0 

79.2 

1014. 

61. 

7.9 

09/24  16:10 

25.0 

78.7 

1014. 

55. 

12.0 

09/24  16:15 

25.1 

77.7 

1014. 

48. 

11.1 

09/24  1610 

24.9 

78.8 

1014. 

61. 

13.2 

A-26 
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09/24  16:25 
09/24  16:30 
09/24  16:35 
09/24  16:40 
09/24  16:45 
09/24  16:50 
09/24  16:55 
09/24  17:00 
09/24  17.05 
09/24  17:10 
09/24  17:15 
09/24  17:20 
09/24  17:25 
09/24  17:30 
09/24  17:35 
09/24  17:40 
09/24  17:45 
09/24  17:50 
09/24  17:55 
09/24  18:00 
09/24  18:05 
09/24  18:10 
09/24  18:15 
09/24  18:20 
09/24  18:25 
09/24  18:30 
09/24  18:35 
09/24  18:40 
09/24  18:45 
09/24  18:50 
09/24  18:55 
09/24  19:00 
09/24  19:05 
09/24  19:10 
09/24  19:15 
09/24  19:20 
09/24  19:25 
09/24  19:30 
09/24  19:35 
09/24  19:40 
09/24  19:45 
09/24  19:50 
09/24  19:55 
09/24  20:00 
09/24  20:05 
09/24  20:10 
09/24  20:15 
09/24  20:20 
09/24  20:25 
09/24  20:30 
09/24  20:35 
09/24  20:40 
09/24  20:45 
09/24  20:50 
09/24  20:55 
09/24  21:00 
09/24  21:05 
09/24  21:10 
09/24  21:15 
09/24  21:20 


24.6 

79.2 

1014. 

46. 

11.2 

24.4 

79.4 

1014. 

31. 

11.9 

24.3 

79.9 

1014. 

46. 

9.1 

24.3 

79.4 

1014. 

50. 

11.2 

24.3 

79.4 

1014. 

39. 

5.7 

24.2 

79.7 

1015. 

24. 

6.6 

24.3 

79.7 

1015. 

53. 

5.1 

24.2 

79.2 

1015. 

61. 

6.0 

24.2 

79.1 

1015. 

69. 

6.7 

24.2 

79.4 

1015. 

59. 

6.6 

24.0 

79.8 

1015. 

52. 

6.0 

23.9 

80.2 

1015. 

77. 

4.3 

23.8 

80.5 

1015. 

28. 

7.2 

23.6 

80.3 

1015. 

30. 

3.0 

23.5 

79.9 

1015. 

30. 

5.7 

23.5 

80.0 

1015. 

34. 

8.0 

23.4 

80.2 

1015. 

56. 

6.7 

23.3 

79.7 

1015. 

43. 

7.5 

23.2 

80.1 

1015. 

28. 

7.5 

23.1 

79.9 

1015. 

17. 

6.9 

23.1 

79.9 

1015. 

58. 

8.8 

23.0 

79.8 

1015. 

69. 

8.4 

22.9 

80.1 

1015. 

71. 

7.5 

22.9 

80.2 

1015. 

77. 

7.5 

22.9 

80.4 

1015. 

69. 

7.4 

22.9 

80.2 

1015. 

76. 

9.2 

22.7 

80.8 

1015. 

40. 

5.9 

22.6 

80.8 

1015. 

54. 

6.3 

22.6 

81.0 

1015. 

47. 

5.2 

22.5 

81.2 

1015. 

39. 

9.1 

22.4 

81.1 

1015. 

35. 

7.7 

22.3 

81.3 

1015. 

22. 

8.7 

22.1 

81.5 

1015. 

51. 

6.3 

22.0 

81.6 

1015. 

54. 

6.5 

21.9 

82.1 

1015. 

52. 

5.4 

21.8 

82.5 

1015. 

27. 

4.8 

21.8 

82.8 

1015. 

76. 

7.5 

21.7 

82.7 

1015. 

57. 

7.5 

21.8 

82.7 

1015. 

76. 

7.4 

21.7 

82.7 

1015. 

77. 

6.0 

21.7 

83.1 

1015. 

65. 

10.7 

21.7 

82.6 

1015. 

28. 

9.3 

21.5 

82.5 

1015. 

62. 

8.1 

21.3 

82.8 

1015. 

57. 

8.6 

21.3 

83.2 

1016. 

64. 

6.7 

21.2 

83.2 

1016. 

49. 

5.1 

21.1 

83.4 

1016. 

52. 

8.4 

21.1 

83.3 

1016. 

50. 

7.1 

21.0 

83.4 

1016. 

55. 

6.1 

20.9 

83.4 

1016. 

51. 

6.9 

20.8 

83.6 

1016. 

56. 

9.6 

20.8 

83.7 

1016. 

21. 

10.0 

20.8 

84.0 

1016. 

48. 

8.7 

20.7 

83.4 

1016. 

51. 

8.6 

20.7 

83.7 

1016. 

77. 

6.1 

20.7 

83.3 

1016. 

54. 

8.1 

20.7 

83.2 

1016. 

61. 

9.4 

20.6 

83.4 

1016. 

49. 

10.6 

20.5 

83.7 

1016. 

46. 

7.6 

20.4 

84.0 

1016. 

28. 

7.6 

09/24  21:25 

20.4 

83.7 

1016. 

35. 

14.3 

09/24  21:30 

20.4 

83.7 

1016. 

69. 

8.0 

09/24  21:35 

20.4 

83.7 

1016. 

61. 

9.1 

09/24  21:40 

20.3 

83.9 

1016. 

88. 

9.7 

09/24  21:45 

20.3 

84.0 

1016. 

67. 

11.2 

09/24  21:50 

20.2 

83.8 

1016. 

51. 

10.5 

09/24  21:55 

20.2 

84.2 

1016. 

77. 

13.1 

09/24  22:00 

20.2 

84.6 

1016. 

63. 

13.0 

09/24  22:05 

20.2 

84.3 

1017. 

42. 

10.5 

09/24  22:10 

20.1 

84.2 

1017. 

72. 

9.2 

09/24  22:15 

20.1 

84.5 

1017. 

73. 

7.6 

09/24  22:20 

20.1 

84.5 

1017. 

76. 

12.2 

09/24  22:25 

20.2 

84.4 

1017. 

8S. 

7.8 

09/24  22:30 

20.1 

84.4 

1017. 

71. 

9.4 

09/24  22:35 

20.1 

84.7 

1017. 

47. 

13.1 

09/24  22:40 

20.0 

84.8 

1017. 

67. 

11.2 

09/24  22:45 

20.0 

85.1 

1017. 

54. 

8.3 

09/24  22:50 

20.0 

84.7 

1017. 

58. 

16.5 

09/24  22:55 

19.9 

84.9 

1017. 

46. 

13.1 

09/24  23:00 

19.9 

84.7 

1017. 

63. 

8.4 

09/24  23:05 

19.8 

84.8 

1017. 

62. 

8.1 

09/24  23:10 

19.8 

85.2 

1017. 

79. 

6.8 

09/24  23:15 

19.7 

85.3 

1017. 

38. 

12.6 

09/24  23:20 

19.6 

85.6 

1017. 

67. 

7.1 

09/24  23:25 

19.6 

85.7 

1017. 

59. 

14.2 

09/24  23:30 

19.6 

85.5 

1017. 

49. 

14.1 

09/24  23:35 

19.6 

85.3 

1017. 

55. 

15.8 

09/24  23:40 

19.6 

85.4 

1017. 

80. 

13.7 

09/24  23:45 

19.7 

85.6 

1017. 

87. 

11.0 

09/24  23:50 

19.8 

86.1 

1017. 

84. 

9.7 

09/24  23:55 

19.7 

85.6 

1017. 

78. 

11.3 

TEMP 

RH 

BARO 

PRESS 

WIND 

DIR 

WIND 

SPD 

DEGC 

:  % 

MB 

DEG 

KTS 

AVG 

AVG 

INST 

AVG 

AVG 

09/27  00:00 

22.9 

91.5 

1015. 

26. 

8.0 

09/27  00:05 

23.0 

91.5 

1015. 

60. 

8.7 

09/27  00:10 

23.0 

91.4 

1015. 

45. 

4.3 

09/27  00:15 

23.0 

91.4 

1015. 

33. 

4.6 

09/27  00:20 

23.1 

91.2 

1015. 

19. 

5.1 

09/27  00:25 

23.1 

91.2 

1015. 

43. 

4.4 

09/27  00:30 

23.0 

91.0 

1015. 

36. 

6.3 

09/27  00:35 

23.0 

90.9 

1015. 

39. 

4.1 

09/27  00:40 

23.0 

90.9 

1015. 

48. 

4.4 

09/27  00:45 

23.0 

90.8 

1015. 

67. 

6.5 

09/27  00:50 

23.0 

90.9 

1015. 

37. 

3.0 

09/27  00:55 

23.0 

91.0 

1015. 

48. 

3.5 

09/27  01:00 

23.0 

91.0 

1015. 

37. 

3.8 

09/2701:05 

23.0 

91.1 

1015. 

59. 

7.2 

09/27  01:10 

23.0 

91.0 

1015. 

46. 

4.6 

09/2701:15 

23.0 

91.1 

1015. 

46. 

3.0 

09/27  01:20 

23.0 

91.2 

1015. 

66. 

3.7 

09/27  01:25 

23.0 

91.1 

1015. 

60. 

6.5 

09/2701:30 

23.0 

91.1 

1015. 

58. 

4.8 

09/27  01:35 

23.0 

91.2 

1015. 

61. 

7.0 

09/27  01:40 

23.0 

91.2 

1015. 

67. 

7.2 

09/27  01:45 

23.0 

91.2 

1015. 

40. 

3.9 

09/27  01:50 

23.0 

91.1 

1015. 

38. 

9.6 

09/27  01:55 

23.0 

91.1 

1015. 

53. 

5.8 

A-27 


Weather  Data  From  Pensacola,  FL  (9/21/92-9/28/92) 


09/27  02:00 

23.0 

91.2 

1015. 

37. 

4.6 

09/27  02:05 

23.0 

91.3 

1015. 

53. 

5.6 

09/2702:10 

23.0 

91.5 

1015. 

54. 

5.3 

09/27  02:15 

23.0 

91.6 

1015. 

59. 

7.1 

09/27  0220 

23.0 

91.6 

1014. 

54. 

4.6 

09/270225 

23.0 

91.5 

1014. 

16. 

5.2 

09/27  02:30 

23.0 

91.5 

1014. 

39. 

2.9 

09/27  02:35 

22.9 

91.5 

1014. 

36. 

4.7 

09/27  02:40 

22.9 

91.5 

1014. 

56. 

6.1 

09/27  02:45 

22.9 

91.4 

1014. 

33. 

7.1 

09/27  02:50 

22.8 

91.5 

1014. 

33. 

4.1 

09/27  02:55 

22.8 

91.5 

1014. 

40. 

4.6 

09/27  03:00 

22.8 

91.5 

1014. 

48. 

5.3 

09/27  03.05 

22.8 

91.5 

1014. 

37. 

3.4 

09/27  03:10 

22.8 

91.4 

1014. 

49. 

5.6 

09/27  03:15 

22.8 

91.4 

1014. 

24. 

3.0 

09/27  0320 

22.8 

91.3 

1014. 

24. 

4.8 

09/270325 

22.8 

91.2 

1014. 

50. 

3.9 

09/27  03:30 

22.8 

91.2 

1014. 

63. 

7.7 

09/27  03:35 

22.8 

91.2 

1014. 

42. 

3.5 

09/2703:40 

22.8 

91.2 

1014. 

33. 

2.2 

09/2703:45 

22.8 

91.3 

1014. 

57. 

5.4 

09/27  03:50 

22.8 

91.4 

1014. 

53. 

4.3 

09/27  03:55 

22.8 

91.4 

1014. 

34. 

4.9 

09/27  04:00 

22.8 

91.5 

1014. 

54. 

4.4 

09/27  04:05 

22.8 

91.6 

1014. 

24. 

3.6 

09/27  04:10 

22.8 

91.6 

1014. 

44. 

4.7 

09/27  04:15 

22.8 

91.6 

1014. 

57. 

2.9 

09/270420 

22.8 

91.5 

1014. 

35. 

4.6 

09/27  0425 

22.8 

91.5 

1014. 

10. 

5.5 

09/27  04:30 

22.8 

91.6 

1014. 

39. 

4.4 

09/27  04:35 

22.7 

91.7 

1014. 

28. 

3.7 

09/27  04:40 

22.7 

91.7 

1014. 

50. 

2.3 

09/27  04:45 

22.7 

91.8 

1014. 

47. 

4.2 

09/27  04:50 

22.7 

91.8 

1014. 

18. 

3.3 

09/27  04:55 

22.7 

91.8 

1015. 

32. 

3.2 

09/27  05:00 

22.7 

91.9 

1015. 

26. 

2.6 

09/27  05:05 

22.7 

91.9 

1014. 

25. 

4.2 

09/2705:10 

22.6 

92.0 

1014. 

31. 

5.4 

09/27  05:15 

22.6 

92.1 

1014. 

27. 

5.3 

09/27  0520 

22.6 

92.1 

1014. 

53. 

3.5 

09/27  0525 

22.5 

92.1 

1014. 

65. 

2.3 

09/27  05:30 

22.5 

92.2 

1014. 

29. 

4.8 

09/2705:35 

22.5 

92.2 

1014. 

35. 

3.3 

09/27  05:40 

22.5 

92.3 

1014. 

42. 

4.6 

09/27  05:45 

22.5 

92.4 

1014. 

29. 

6.8 

09/27  05:50 

22.5 

92.4 

1014. 

27. 

6.2 

09/2705:55 

22.5 

92.4 

1014. 

51. 

3.4 

09/27  06:00 

22.5 

92.4 

1014. 

38. 

4.1 

09/27  06:05 

22.5 

92.3 

1014. 

25. 

4.6 

09/27  06:10 

22.5 

92.4 

1014. 

40. 

6.0 

09/27  06:15 

22.5 

92.5 

1014. 

42. 

4.8 

09/2706:20 

22.5 

92.5 

1015. 

41. 

4.1 

09/27  0625 

22.5 

92.5 

1014. 

28. 

8.2 

09/27  06:30 

22.5 

92.6 

1015. 

24. 

5.1 

09/27  06:35 

22.5 

92.6 

1015. 

0. 

4.5 

09/27  06:40 

22.5 

92.6 

1015. 

45. 

4.9 

09/27  06:45 

22.5 

92.7 

1015. 

48. 

5.5 

09/27  06:50 

22.5 

92.7 

1015. 

26. 

5.0 

09/2706:55 

22.5 

92.7 

1015. 

42. 

6.8 

09/27  07:00 

22.5 

92.7 

1015. 

49. 

3.1 

09/2707:05 

22.5 

92.7 

1015. 

28. 

3.4 

09/2707:10 

22.6 

92.7 

1015. 

48. 

6.2 

09/27  07:15 

22.6 

92.6 

1015. 

43. 

6.0 

09/27  0720 

22.6 

92.7 

1015. 

4. 

2.0 

09/27  07:25 

22.6 

92.5 

1015. 

0. 

5.8 

09/27  07:30 

22.6 

92.5 

1015. 

44. 

6.0 

09/27  07:35 

22.7 

92.3 

1015. 

7. 

4.4 

09/2707:40 

22.7 

92.2 

1015. 

57. 

7.8 

09/27  07:45 

22.8 

92.0 

1015. 

44. 

5.3 

09/2707:50 

22.8 

91.9 

1015. 

45. 

4.2 

09/27  07:55 

22.9 

91.7 

1015. 

50. 

5.8 

09/27  08:00 

23.0 

91.3 

1015. 

31. 

6.0 

09/27  08:05 

23.0 

91.2 

1015. 

28. 

6.2 

09/27  08:10 

23.1 

91.1 

1015. 

71. 

4.5 

09/27  08:15 

23.1 

90.9 

1015. 

48. 

6.1 

09/27  08:20 

23.1 

90.9 

1015. 

44. 

3.2 

09/27  08:25 

23.1 

90.7 

1015. 

35. 

7.4 

09/27  08:30 

23.1 

90.7 

1015. 

17. 

6.7 

09/27  08:35 

23.1 

90.8 

1015. 

55. 

4.2 

09/27  08:40 

23.2 

90.7 

1015. 

12. 

1.7 

09/27  08:45 

23.1 

90.6 

1015. 

9. 

3.6 

09/27  08:50 

23.1 

90.6 

1015. 

48. 

4.6 

09/27  08:55 

23.2 

90.6 

1016. 

38. 

1.3 

09/27  09.D0 

23.2 

90.5 

1016. 

74. 

3.3 

09/27  09:05 

23.2 

90.5 

1016. 

43. 

4.4 

09/27  09:10 

23.3 

90.5 

1016. 

48. 

4.4 

09/27  09:15 

23.2 

90.5 

1016. 

64. 

4.3 

09/27  09:20 

23.2 

90.4 

1016. 

40. 

5.5 

09/27  09:25 

23.2 

90.5 

1016. 

62. 

5.1 

09/2709:30 

23.2 

90.6 

1016 

36. 

4.4 

09/2709:35 

23.1 

90.7 

1016. 

25. 

4.7 

09/27  09:40 

23.1 

90.7 

1016. 

68. 

12 

09/2709:45 

23.1 

90.8 

1016. 

30. 

4.7 

09/27  09:50 

23.0 

90.7 

1016. 

18. 

5.9 

09/27  09:55 

23.1 

90.8 

1016. 

335. 

3.5 

09/27  10:00 

23.1 

90.9 

1016. 

14. 

5.1 

09/27  10:05 

23.1 

91.0 

1016. 

35. 

4.2 

09/27  10:10 

23.1 

91.0 

1016. 

56. 

2.6 

09/27  10:15 

23.1 

90.7 

1016. 

40. 

6.9 

09/27  10:20 

23.2 

90.7 

1016. 

43. 

2.6 

09/27  10:25 

23.2 

90.7 

1016. 

30. 

2.3 

09/27  10:30 

23.2 

90.6 

1016. 

62. 

3.5 

09/27  10:35 

23.2 

90.3 

1016. 

19. 

5.6 

09/27  10:40 

23.3 

90.5 

1016 

219. 

2.1 

09/27  10:45 

23.4 

89.9 

1016. 

34. 

6.5 

09/27  10:50 

23.4 

89.6 

1016. 

42. 

4.5 

09/27  10:55 

23.6 

89.2 

1016. 

5. 

8.2 

09/27  11:00 

23.7 

88.5 

1016. 

48. 

8.7 

09/2711:05 

23.8 

88.0 

1016. 

43. 

9.7 

09/2711:10 

24.1 

88.1 

1016. 

48. 

5.4 

09/27  11:15 

24.5 

85.8 

1016. 

70. 

7.8 

09/27  11:20 

24.6 

85.4 

1016. 

18. 

6.3 

09/27  11:25 

24.7 

85.3 

1016. 

26. 

4.4 

09/2711:30 

24.5 

85.5 

1016. 

47. 

4.8 

09/27  11:35 

24.4 

85.9 

1016. 

71. 

3.9 

09/2711:40 

24.5 

85.5 

1016. 

8. 

3.6 

09/27  11:45 

24.7 

85.2 

1016. 

39. 

4.5 

09/27  11:50 

24.8 

84.7 

1016. 

18. 

4.7 

09/27  11:55 

24.9 

84.6 

1016. 

33. 

4.7 

A-28 


Weather  Data  From  Pensacola,  FL  (9/21/92-9/28/92) 


09/27  12:00 

25.0 

84.3 

1016. 

50. 

6.0 

09/27  12:05 

25.1 

84.4 

1016. 

72. 

9.1 

09/27  12:10 

25.0 

84.7 

1016. 

36. 

5.1 

09/27  12:15 

25.2 

83.8 

1015. 

52. 

6.2 

09/27  12:20 

25.5 

82.8 

1015. 

50. 

5.8 

09/27  12:25 

25.3 

83.8 

1015. 

64. 

3.8 

09/27  12:30 

25.4 

83.1 

1015. 

19. 

2.6 

09/27  12:35 

25.5 

83.1 

1015. 

27. 

4.5 

09/27  12:40 

25.3 

82.9 

1015. 

12. 

1.5 

09/27  12:45 

25.5 

83.0 

1015. 

28. 

7.1 

09/27  12:50 

25.6 

82.4 

1015. 

51. 

3.8 

09/27  12:55 

25.8 

81.7 

1015. 

43. 

6.7 

09/27  13:00 

25.9 

81.7 

1015. 

55. 

3.5 

09/27  13:05 

26.1 

81.2 

1015. 

23. 

6.3 

09/27  13:10 

26.1 

81.1 

1015. 

17. 

1.9 

09/27  13:15 

26.1 

80.5 

1015. 

12. 

5.2 

09/27  13:20 

26.0 

80.9 

1015. 

50. 

5.2 

09/27  13:25 

26.0 

80.8 

1015. 

38. 

8.0 

09/27  13:30 

25.9 

81.3 

1015. 

33. 

5.9 

09/27  13:35 

25.9 

81.3 

1015. 

337. 

2.5 

09/27  13:40 

25.8 

81.7 

1015. 

57. 

5.8 

09/27  13:45 

25.7 

82.2 

1015. 

44. 

3.9 

09/27  13:50 

25.6 

83.0 

1015. 

49. 

2.5 

09/27  13:55 

25.4 

83.0 

1015. 

41. 

7.2 

09/27  14:00 

25.4 

83.4 

1015. 

7. 

3.8 

09/27  14:05 

25.4 

83.5 

1015. 

43. 

3.2 

09/27  14:10 

25.3 

83.7 

1015. 

61. 

5.7 

09/27  14:15 

25.2 

84.1 

1015. 

47. 

5.8 

09/27  14:20 

25.1 

84.6 

1015. 

51. 

3.6 

09/27  14:25 

25.1 

85.0 

1015. 

49. 

3.6 

09/27 14:30 

25.0 

85.6 

1015. 

42. 

3.4 

09/27  14:35 

25.0 

85.7 

1014. 

9. 

2.1 

09/27  14:40 

25.0 

85.4 

1014. 

20. 

3.2 

09/27  14:45 

25.1 

85.0 

1014. 

35. 

5.8 

09/27  14:50 

25.1 

84.4 

1014. 

51. 

7.5 

09/27  14:55 

25.2 

84.5 

1014. 

62. 

4.1 

09/27  15:00 

25.2 

84.1 

1014. 

54. 

3.9 

09/27  15:05 

25.2 

83.8 

1014. 

39. 

3.8 

09/27  15:10 

25.0 

84.9 

1014. 

52. 

3.3 

09/27  15:15 

25.0 

85.4 

1014. 

55. 

2.5 

09/27  15:20 

25.1 

84.4 

1014. 

30. 

5.5 

09/27  15:25 

25.1 

84.0 

1014. 

40. 

4.0 

09/27  15:30 

25.3 

83.5 

1014. 

26. 

5.8 

09/27  15:35 

25.3 

83.3 

1014. 

64. 

8.8 

09/27  15:40 

25.3 

83.5 

1014. 

66. 

4.8 

09/27  15:45 

25.5 

82.9 

1014. 

40. 

4.5 

09/27  15:50 

25.5 

82.8 

1014. 

58. 

5.2 

09/27  15:55 

25.6 

82.3 

1014. 

54. 

5.4 

09/27  16:00 

25.7 

81.5 

1014. 

39. 

9.2 

09/27  16:05 

25.8 

81.7 

1014. 

70. 

4.7 

09/27  16:10 

25.9 

81.3 

1014. 

50. 

8.8 

09/27  16:15 

26.1 

80.1 

1014. 

31. 

5.3 

09/27  16:20 

26.3 

79.8 

1014. 

55. 

5.7 

09/27  16:25 

26.3 

79.2 

1014. 

69. 

7.2 

09/27  16:30 

26.1 

80.5 

1014. 

50. 

6.2 

09/27  16:35 

26.2 

80.0 

1014. 

42. 

6.5 

09/27  16:40 

26.3 

80.6 

1014. 

34. 

3.9 

09/27  16:45 

26.2 

80.9 

1014. 

68. 

4.7 

09/27  16:50 

26.2 

80.9 

1014. 

69. 

6.3 

09/27  16:55 

26.0 

81.6 

1014. 

62. 

6.7 

09/27  17:00 

25.9 

82.2 

1014. 

58. 

9.4 

09/27  17:05 

25.7 

83.7 

1014. 

72. 

5.4 

09/27  17:10 

25.7 

83.2 

1014. 

80. 

9.3 

09/27  17:15 

25.6 

84.1 

1014. 

65. 

8.9 

09/27  17:20 

25.6 

84.2 

1014. 

54. 

7.6 

09/27  17:25 

25.5 

84.5 

1014. 

101. 

6.3 

09/27  17:30 

25.5 

84.1 

1014. 

67. 

6.8 

09/27  17:35 

25.4 

84.3 

1014. 

75. 

6.7 

09/27  17:40 

25.4 

84.5 

1014. 

55. 

5.6 

09/27  17:45 

25.4 

84.6 

1014. 

82. 

6.7 

09/27  17:50 

25.4 

84.9 

1014. 

87. 

4.5 

09/27  17:55 

25.3 

85.0 

1014. 

79. 

4.9 

09/27  18:00 

25.0 

87.9 

1014. 

99. 

10.6 

09/27  18:05 

24.6 

86.0 

1014. 

87. 

7.9 

09/27  18:10 

24.6 

84.9 

1014. 

67. 

10.2 

09/27  18:15 

24.5 

85.7 

1014. 

70. 

9.5 

09/27  1820 

24.5 

85.9 

1014. 

61. 

11.0 

09/27  1825 

24.4 

85.8 

1014. 

87. 

6.2 

09/27  18:30 

24.4 

85.8 

1014. 

83. 

103 

09/27  18:35 

24.4 

86.0 

1014. 

63. 

7.6 

09/27  18:40 

24.4 

85.9 

1014. 

66. 

10.8 

09/27  18:45 

24.4 

85.9 

1014. 

60. 

9.1 

09/27  18:50 

24.4 

86.0 

1014. 

74. 

4.7 

09/27  18:55 

24.4 

86.2 

1014. 

49. 

4.4 

09/27  19.00 

24.4 

85.8 

1014. 

63. 

10.3 

09/27  19:05 

24.4 

86.0 

1014. 

54. 

5.6 

09/27  19:10 

24.3 

86.3 

1014. 

78. 

8.1 

09/27  19:15 

24.3 

86.4 

1014. 

91. 

5.5 

09/27  1920 

24.3 

85.6 

1014. 

76. 

8.5 

09/27  1925 

24.3 

85.3 

1014. 

49. 

3.8 

09/27  19:30 

24.3 

85.6 

1014. 

41. 

3.0 

09/27  19:35 

24.3 

86.1 

1014. 

27. 

4.2 

09/27  19:40 

24.2 

86.6 

1014. 

17. 

3.0 

09/27  19:45 

24.1 

87.1 

1014. 

42. 

2.6 

09/27  19:50 

24.1 

87.7 

1014. 

59. 

3.6 

09/27  19:55 

24.0 

88.1 

1015. 

37. 

2.3 

09/27  20:00 

24.0 

88.2 

1015. 

52. 

2.0 

09/27  20:05 

23.9 

88.5 

1015. 

52. 

0.9 

09/27  20:10 

23.8 

89.0 

1015. 

44. 

2.1 

09/27  20:15 

23.8 

89.3 

1015. 

5. 

2.8 

09/27  2020 

23.7 

89.4 

1015. 

14. 

2.3 

09/27  2025 

23.6 

89.6 

1015. 

61. 

3.9 

09/27  20:30 

23.6 

89.6 

1015. 

48. 

3.3 

09/27  20:35 

23.6 

89.6 

1015. 

32. 

2.2 

09/27  20:40 

23.6 

89.8 

1015. 

46. 

2.6 

09/27  20:45 

23.6 

90.0 

1015. 

33. 

2.6 

09/27  20:50 

23.5 

90.0 

1015. 

62. 

4.3 

09/27  20:55 

23.5 

90.1 

1015. 

53. 

2.4 

09/27  21:00 

23.5 

90.1 

1015. 

27. 

2.9 

09/2721:05 

23.5 

90.1 

1015. 

46. 

1.8 

09/27  21:10 

23.6 

90.2 

1015. 

54. 

3.5 

09/27  21:15 

23.6 

90.1 

1015. 

48. 

4.4 

09/27  21:20 

23.6 

90.0 

1015. 

35. 

4.2 

09/27  2125 

23.7 

89.8 

1015. 

12. 

2.4 

09/27  21:30 

23.7 

89.7 

1015. 

44. 

3.3 

09/27  21:35 

23.8 

89.6 

1015. 

35. 

4.1 

09/27  21:40 

23.8 

89.5 

1015. 

35. 

2.6 

09/27  21:45 

23.8 

89.5 

1015. 

35. 

3.4 

09/2721:50 

23.9 

89.4 

1015. 

25. 

3.7 

09/27  21:55 

23.9 

89.3 

1015. 

39. 

3.3 
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09/2722:00 

23.9 

89.4 

1015. 

58. 

3.5 

09/27  22:05 

23.9 

89.3 

1015. 

61. 

4.1 

09/27  22:10 

23.9 

89.4 

1015. 

36. 

4.2 

09/2722:15 

23.8 

89.4 

1015. 

46. 

4.0 

09/27  2220 

23.8 

89.4 

1015. 

32. 

6.4 

09/27  22:25 

23.8 

89.4 

1015. 

19. 

4.2 

09/27  22:30 

23.7 

89.5 

1015. 

39. 

3.3 

09/27  22:35 

23.7 

89.4 

1015. 

61. 

6.5 

09/27  22:40 

23.7 

89.4 

1015. 

21. 

2.9 

09/27  22:45 

23.7 

89.4 

101S. 

55. 

5.0 

09/27  22:50 

23.6 

89.4 

1015. 

46. 

3.4 

09/27  22:55 

23.6 

89.7 

1015. 

50. 

5.6 

09/27  23:00 

23.6 

89.7 

1015. 

35. 

5.3 

09/27  23:05 

23.6 

89.7 

1015. 

29. 

4.3 

09/2723:10 

23.5 

89.6 

1015. 

45. 

5.4 

09/2723:15 

23.5 

89.6 

1015. 

61. 

5.3 

09/27  23:20 

23.5 

89.7 

1015. 

45. 

4.5 

09/27  2325 

23.4 

89.8 

1015. 

43. 

7.6 

09/27  23:30 

23.4 

90.0 

1015. 

64. 

5.8 

09/2723:35 

23.4 

89.9 

1015. 

65. 

5.2 

09/2723:40 

23.4 

90.0 

1015. 

54. 

2.1 

09/27  23:45 

23.4 

90.1 

1015. 

58. 

4.2 

09/27  23:50 

23.3 

90.2 

1015. 

35. 

3.5 

09/27  23:55 

23.4 

90.3 

1015. 

50. 

4.4 

TEMP 

RH 

BARO 

WIND 

WIND 

PRESS 

DIR 

SPD 

DEGC  % 

MB 

DEG 

KTS 

AVG 

AVG 

INST 

AVG 

AVG 

09/28  00:00 

23.4 

90.1 

1015. 

20. 

4.0 

09/28  00:05 

23.4 

90.0 

1015. 

48. 

4.4 

09/28  00:10 

23.5 

89.8 

1015. 

64. 

5.5 

09/28  00:15 

23.5 

89.7 

1015. 

35. 

3.9 

09/28  00:20 

23.4 

89.8 

1015. 

64. 

2.7 

09/28  0025 

23.4 

89.6 

1015. 

41. 

2.4 

09/28  00:30 

23.4 

89.6 

1015. 

32. 

3.0 

09/28  00:35 

23.4 

89.4 

1015. 

50. 

4.8 

09/28  00:40 

23.4 

89.2 

1015. 

56. 

5.4 

09/28  00:45 

23.4 

89.1 

1014. 

51. 

3.2 

09/28  00:50 

23.3 

89.2 

1014. 

28. 

3.4 

09/28  00:55 

23.3 

89.3 

1014. 

49. 

5.1 

09/28  01:00 

23.2 

89.3 

1014. 

2. 

3.4 

09/28  01:05 

23.2 

89.5 

1015. 

43. 

3.6 

09/28  01:10 

23.1 

89.6 

1015. 

58. 

1.9 

09/28  01:15 

23.1 

89.7 

1015. 

17. 

3.8 

09/28  0120 

23.0 

89.8 

1015. 

35. 

3.9 

09/28  0125 

23.0 

89.9 

1014. 

41. 

2.9 

09/28  01:30 

22.9 

89.9 

1014. 

37. 

4.1 

09/28  01:35 

22.9 

90.1 

1014. 

21. 

5.7 

09/28  01:40 

22.8 

90.1 

1014. 

46. 

1.0 

09/28  01:45 

22.8 

90.3 

1014. 

35. 

4.2 

09/28  01:50 

22.7 

90.4 

1014. 

46. 

0.2 

09/28  01:55 

22.6 

90.6 

1014. 

332. 

1.3 

09/28  02:00 

22.6 

90.8 

1014. 

37. 

2.3 

09/28  02:05 

22.6 

91.1 

1014. 

27. 

2.8 

09/28  02:10 

22.5 

91.3 

1014. 

13. 

4.0 

09/28  02:15 

22.5 

91.4 

1014. 

43. 

2.0 

09/28  0220 

22.4 

91.7 

1014. 

43. 

4.0 

09/28  0225 

22.4 

91.9 

1014. 

51. 

3.2 

09/28  02:30 

22.3 

92.0 

1014. 

48. 

2.1 

09/28  02:35 

22.3 

92.1 

1014. 

46. 

2.8 

09/28  02:40 

22.3 

92.1 

1014. 

70. 

4.4 

09/28  02:45 

22.3 

92.1 

1014. 

27. 

2.7 

09/28  02:50 

22.3 

92.3 

1014. 

6. 

4.5 

09/28  02:55 

22.3 

92.3 

1014. 

30. 

4.4 

09/28  03:00 

22.3 

92.4 

1014. 

2. 

3.2 

09/28  03:05 

22.3 

92.4 

1014. 

39. 

5.0 

09/28  03:10 

22.3 

92.4 

1014. 

39. 

4.1 

09/2803:15 

22.2 

92.5 

1014. 

49. 

5.6 

09/28  03:20 

22.2 

92.6 

1014. 

55. 

3.6 

09/28  03:25 

22.2 

92.7 

1014. 

55. 

1.9 

09/28  03:30 

22.2 

92.7 

1014. 

33. 

1.8 

09/28  03:35 

22.3 

92.6 

1014. 

43. 

2.7 

09/28  03:40 

22.3 

92.6 

1014. 

28. 

5.3 

09/28  03:45 

22.4 

92.5 

1014. 

47. 

2.8 

09/28  03:50 

22.4 

92.4 

1014. 

65. 

5.0 

09/28  03:55 

22.5 

92.1 

1014. 

31. 

5.8 

09/28  04:00 

22.5 

92.0 

1014. 

38. 

9.2 

09/28  04:05 

22.4 

92.1 

1014. 

63. 

3.9 

09/28  04:10 

22.4 

92.2 

1014. 

43. 

3.8 

09/28  04:15 

22.3 

92.3 

1014. 

60. 

3.4 

09/28  0410 

22.3 

92.4 

1014. 

50. 

3.7 

09/28  0415 

22.3 

92.6 

1014. 

45. 

2.0 

09/28  04:30 

22.3 

92.5 

1014. 

61. 

4.4 

09/28  04:35 

22.3 

92.5 

1014. 

57. 

1.9 

09/28  04:40 

22.3 

92.4 

1014. 

45. 

3.2 

09/28  04:45 

22.3 

92.4 

1014. 

60. 

2.7 

09/28  04:50 

22.3 

92.4 

1014. 

28. 

3.3 

09/28  04:55 

22.2 

92.4 

1014. 

18. 

3.6 

09/28  05:00 

22.2 

92.4 

1014. 

50. 

4.5 

09/28  05:05 

22.3 

92.3 

1014. 

37. 

2.6 

09/28  05:10 

22.3 

92.3 

1014. 

21. 

1.4 

09/28  05:15 

22.3 

92.3 

1014. 

33. 

3.3 

09/28  0510 

22.3 

92.3 

1014. 

11. 

2.4 

09/28  0515 

22.3 

92.3 

1014. 

25. 

1.5 

09/28  05:30 

22.3 

921 

1014. 

44. 

4.2 

09/28  05:35 

22.3 

92.2 

1014. 

39. 

5.4 

09/28  05:40 

22.3 

92.1 

1014. 

46. 

1.9 

09/28  05:45 

22.3 

92.1 

1014. 

51. 

2.1 

09/28  05:50 

22.3 

92.0 

1014. 

51. 

2.9 

09/28  05:55 

22.3 

92.0 

1015. 

59. 

4.9 

09/28  06:00 

22.3 

92.0 

1015. 

21. 

2.7 

09/28  06:05 

22.3 

92.0 

1015. 

47. 

3.7 

09/28  06:10 

22.3 

92.0 

1015. 

60. 

5.5 

09/28  06:15 

22.3 

92.0 

1015. 

54. 

7.3 

09/28  0610 

22.3 

92.0 

1015. 

44. 

3.4 

09/28  0615 

22.4 

92.0 

1015. 

63. 

2.3 

09/28  06:30 

22.4 

92.0 

1015. 

61. 

7.2 

09/28  06:35 

22.4 

92.0 

1015. 

33. 

6.1 

09/28  06:40 

22.4 

91.9 

1015. 

54. 

5.4 

09/28  06:45 

22.4 

91.7 

1015. 

31. 

5.4 

09/28  06:50 

22.5 

91.7 

1015. 

38. 

8.6 

09/28  06:55 

22.5 

91.7 

1015. 

59. 

5.5 

09/28  07:00 

22.5 

91.5 

1015. 

53. 

4.2 

09/28  07:05 

22.6 

91.5 

1015. 

63. 

5.1 

09/28  07:10 

22.6 

91.5 

1015. 

38. 

4.5 

09/28  07:15 

22.6 

91.2 

1015. 

46. 

7.3 

09/28  07:20 

22.7 

91.1 

1015. 

27. 

4.7 

09/28  0715 

22.7 

91.1 

1015. 

53. 

4.1 

09/28  07:30 

22.7 

90.9 

1015. 

62. 

4.1 
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09/28  07:35 

22.7 

90.8 

1015. 

60. 

3.3 

09/28  07:40 

22.8 

90.3 

1015. 

63. 

5.4 

09/28  07:45 

22.9 

89.9 

1015. 

56. 

4.8 

09/28  07:50 

23.0 

89.4 

1015. 

37. 

5.6 

09/28  07:55 

23.2 

88.9 

1015. 

54. 

3.6 

09/28  08:00 

23.3 

88.1 

1015. 

8. 

7.4 

09/28  08:05 

23.2 

88.2 

1016. 

13. 

5.2 

09/28  08:10 

23.2 

88.3 

1016. 

69. 

4.9 

09/28  08:15 

23.2 

88.2 

1016. 

59. 

5.8 

09/28  08:20 

23.3 

88.0 

1016. 

32. 

3.6 

09/28  08:25 

23.4 

87.9 

1016. 

62. 

4.8 

09/28  08:30 

23.5 

87.9 

1016. 

61. 

3.5 

09/28  08:35 

23.6 

86.8 

1016. 

25. 

4.9 

09/28  08:40 

23.5 

87.2 

1016. 

44. 

4.1 

09/28  08:45 

23.4 

87.3 

1016. 

38. 

3.5 

09/28  08:50 

23.6 

87.2 

1016. 

25. 

3.5 

09/28  08:55 

23.6 

86.9 

1016. 

64. 

6.5 

09/28  09:00 

23.7 

86.5 

1016. 

82. 

5.9 

09/28  09:05 

23.8 

86.1 

1016. 

52. 

4.1 

09/28  09:10 

24.2 

85.3 

1016. 

59. 

7.4 

09/28  09:15 

24.0 

85.6 

1016. 

69. 

8.7 

09/28  09:20 

24.2 

84.5 

1016. 

55. 

6.7 

09/28  09:25 

24.4 

84.6 

1016. 

60. 

4.2 

09/28  09:30 

24.9 

83.2 

1016. 

82. 

4.4 

09/28  09:35 

24.7 

83.8 

1016. 

69. 

4.1 

09/28  09:40 

24.8 

83.3 

1016. 

99. 

7.2 

09/28  09:45 

24.8 

82.7 

1016. 

82. 

3.7 

09/28  09:50 

24.8 

82.7 

1016. 

57. 

10.0 

09/28  09:55 

24.9 

82.9 

1016. 

57. 

4.2 

09/28  10:00 

24.9 

82.8 

1016. 

56. 

6.1 

09/28  10:05 

25.0 

82.1 

1016. 

65. 

7.5 

09/28  10:10 

25.1 

82.1 

1016. 

68. 

8.2 

09/28  10:15 

25.0 

82.9 

1016. 

79. 

7.9 

09/28  10:20 

25.2 

81.9 

1016. 

96. 

5.6 

09/28  10:25 

25.3 

80.7 

1016. 

77. 

8.4 

09/28  10:30 

25.5 

79.6 

1016. 

92. 

4.2 

09/28  10:35 

25.7 

79.0 

1016. 

63. 

6.5 

09/28  10:40 

26.3 

77.3 

1016. 

77. 

4.8 

09/28  10:45 

26.9 

75.1 

1016. 

345. 

4.2 

09/28  10:50 

27.5 

72.6 

1016. 

45. 

7.4 

09/28  10:55 

27.3 

71.7 

1016. 

2. 

5.1 

09/28  11:00 

26.7 

73.7 

1016. 

26. 

5.8 

09/28  11:05 

26.8 

73.6 

1016. 

79. 

4.1 

09/2811:10 

27.0 

72.3 

1016. 

46. 

2.8 

09/28  11:15 

27.3 

71.2 

1016. 

64. 

6.9 

09/28  11:20 

27.1 

71.4 

1016. 

44. 

2.5 

09/28  11:25 

27.3 

70.3 

1016. 

83. 

6.0 

09/28  11:30 

27.9 

67.9 

1016. 

59. 

4.8 

09/2811:35 

28.1 

68.6 

1016. 

347. 

4.4 

09/28  11:40 

27.7 

68.5 

1016. 

28. 

6.4 

09/28  11:45 

27.5 

68.8 

1016. 

337. 

5.9 

09/2811:50 

27.6 

67.6 

1016. 

349. 

6.8 

09/28  11:55 

27.7 

68.1 

1016. 

22. 

6.1 

09/28  12:00 

27.5 

68.0 

1016. 

355. 

4.9 

09/28  12:05 

27.5 

68.8 

1016. 

351 

4.4 

09/28  12:10 

27.5 

68.5 

1016. 

7. 

4.7 

09/28  12:15 

27.6 

67.5 

1015. 

341. 

3.1 

09/28  12:20 

27.7 

67.7 

1015. 

13 

1.8 

09/28  12:25 

27.7 

69.0 

1015. 

341. 

2.6 

09/28  12:30 

27.7 

68.8 

1015. 

37. 

2.1 

09/28  12:35 

27.7 

68.6 

1015. 

22. 

5.9 

09/28  12:40 

27.8 

68.7 

1015. 

19. 

4.7 

09/28  12:45 

28.4 

66.1 

1015. 

31. 

4.2 

09/28  12:50 

28.9 

64.4 

1015. 

328. 

4.6 

09/28  12:55 

29.6 

61.7 

1015. 

67. 

3.8 

09/28  13:00 

29.2 

63.7 

1015. 

95. 

0.0 

09/28  13:05 

28.9 

63.2 

1015. 

302. 

4.4 

09/28  13:10 

28.4 

65.1 

1015. 

42. 

3.4 

09/28  13:15 

28.3 

65.0 

1015. 

31. 

4.5 

09/28  13:20 

27.9 

71.7 

1015. 

121. 

3.8 

09/28  ms 

27.3 

70.9 

1015. 

348. 

2.7 

09/28  13:30 

27.6 

68.7 

1015. 

332. 

4.6 

09/28  13:35 

27.7 

69.0 

1015. 

3. 

4.6 

09/28  13:40 

27.8 

68.9 

1015. 

313. 

3.0 

09/28  13:45 

27.7 

69.2 

1015. 

335. 

2.6 

09/28  13:50 

27.8 

68.0 

1015. 

343. 

5.4 

09/28  13:55 

27.8 

68.0 

1015. 

351. 

4.6 

09/28  14:00 

27.8 

67.0 

1014. 

43. 

4.8 

09/28  14:05 

28.1 

66.2 

1014. 

344. 

1.9 

09/28  14:10 

28.2 

65.3 

1014. 

342. 

2.8 

09/28  14:15 

28.4 

65.8 

1014. 

337. 

1.4 

09/28  14:20 

28.4 

64.9 

1014. 

42. 

4.1 

09/28  14:25 

28.4 

65.2 

1014. 

38. 

2.4 

09/28  14:30 

28.3 

66.4 

1014. 

28. 

2.7 

09/28  14:35 

28.2 

67.1 

1014. 

22. 

3.1 

09/28  14:40 

28.0 

68.6 

1014. 

318. 

3.7 

09/28  14:45 

27.8 

70.2 

1014. 

3. 

4.4 

09/28  14:50 

28.0 

68.6 

1014. 

44. 

4.5 

09/28  14:55 

28.1 

69.5 

1014. 

0. 
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-63.1 

113 

1400  T  0 

Tine 

Hght 

Ptb*o  tfd  ft 

nln  8 

gpw 

hP4  dag  kfce 

0  0 

5 

1009.3  350  9.9 

F  D 

0  5 

n 

1007.1  23  18.3 

D 

1  0 

249 

978.7  40  21.6 

8 

5  S 

1230 

862.7  .  46  24.7 

D 

7  10 

1808 

799.4  40  26.6 

F 

14  10 

3710 

620.7  20  18.1 

F 

18  55 

4997 

520.2  3  24.7 

D 

27  40 

7792 

346.5  344  30.9 

r  o 

Preeo 

Bghe 

Temp  Hua  Td 

dd 

ff 

81  MR  I 

hPa 

IF! 

c  i  c 

<1*8 

keg 

1000.0 

79 

-2.3  68  -7.4 

26 

19.0 

304  317 

050.0 

1342  -12.7  89  -14.1 

45 

25.1 

264  475 

700.0 

2810-14.9  11  -39.0 

31 

21.0 

212  653 

500.0 

5200  -30.0  15  —40.3 

2 

26.4 

160  909 

400.0 

6833  -41.5  7  -64.2 

356 

32.9 

134  1207 

300.0 

8729  , 

tun  m  miu  mi  ttlm  , 

fill  III 1 

*H1IV*TA  nocoadakak/xm** 

DATE/TlME(tJFC£„ 

ff.R 

ASCSNSXMMa  — 

.nvc  4 

REiEAsem*  — 

1 LZl _  , 

LA*  B1°srn 

LOhJfl.  175*  ay  w 

OUAA  74124  99519  71765  19016 

99009  02556  55010  00079  02350  02519  85342  12714  06525 
70310  14976  03021  50523  30169  36026  40683  41573  35533 
88999 
?7999» 


NNNN 

UOflfl  7412/  99519  71765  19816 

00009  02356  11096  09912  22013  15515  33795  16750  44789 
16760  £5766  14567  667SI  14570  7771S  14S74  39676  16577 
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Tine 

Efht 

Press  Tcap 

ai  ft 

a 

IP* 

hP4  C 

0 

0 

5 

1007.4  -0.6 

4 

15 

1399 

642.3  -13.6 

6 

5 

1979 

779.9  -17.9 

6 

15 

2027 

775.0  -16.3 

6 

30 

2100 

767.4  -17.5 

6 

50 

2166 

756.7  -14.4 

6 

0 

2454 

732.1  -16.4 

9 

50 

2935 

666.6  -16.2 

U 

15 

4496 

555.1  -26.3 

21 

10 

6974 

366.4  -46.0 

24 

40 

8200 

321.3  -54.3 

28 

10 

9391 

267.3  -53.6 

30 

5 

10068 

240.8  -49.2 

32 

0 

10711 

218.4  -47.0 

32 

50  11027 

208.2  -49.3 

36 

10  12250 

173.0  -45.0 

44 

SO 

15676 

100.3  -47.6 

50 

40  22513 

36.5  -50.3 

Tiae 

H*hc 

Preca  44 

aln 

* 

ZPl 

hfa  46* 

0 

0 

5 

1007.4  360 

0 

65 

292 

971.6  357 

16 

40 

5334 

493.6  11 

24 

30 

8142 

324.8  4 

32 

30 

10697 

212.3  355 

32  45 

10995 

209.2  356 

34 

55 

11797 

165.2  330 

37  45 

12656 

156.0  340 

39  55 

13730 

136.S  309 

40 

35 

14016 

132.8  204 

43 

20 

15203 

111.1  349 

44 

0 

15507 

106.1  310 

44 

SO 

1S876 

100.3  264 

45 

45 

16289 

94.3  217 

47 

30  17127 

63.0  254 

Hun 

Td 

SI 

tea 

\ 

C 

62 

-7.0 

305 

306  T  0 

69 

-1S.0 

262 

<62  0 

85 

-19.8 

2<4 

555  U 

77 

-21.3 

242 

561  T 

42 

-27.4 

237 

566  0 

28 

-20.7 

232 

575  T 

9 

-42.1 

222 

607  0 

9 

-43. S 

210 

671  T 

2 

-62.4 

175 

880  r 

15 

-62.1 

133 

1228  T 

13 

-70.2 

114 

1402  T 

a 

-73.0 

95  1569  T 

4 

-74.3 

63 

1664  T 

1 

-61.7 

75 

1757  T 

1 

-83.3 

72 

1803  T 

1 

-60,3 

59  1982  T 

l 

-62.1 

35  2527  T  0 

1 

-64.0 

13  3547  T  0 

tt 

kts 

e.o  r  d 
20.2  T 
43.0  D 
<6.4  P 
10.5  P 
9.7  D 

4.4  0 

1.4  D 
1.2  0 

1.9  D 

1.6  C 
1.2  0 

1.6  r  c 

2.9  D 
3.3  D 


SHIP/STA.  -NO-IQA^X  AK/?g.?M 
DATE /TIME  <UTC):  DO*/2Sf%&C\  7- 

ASCENSJON  NO.  -  0*4  / _ 

RELEASE  TIME  _ z 

t  at*  81°  53'  N _ 

LONG:  176a  39'  W _ 


TR 


48  55 

17941  74.5 

326 

2.1  0 

49  40 

18195  70.6 

20 

2.5  D 

50  40 

16660  65.6 

69 

4.7  D 

52  30 

19561  57.3 

135 

7.2  0 

53  35 

2007$  53.0 

157 

7.8  0 

55  45  21140  44.9 

1<2 

6.0  D 

58  40 

22513  36.5 

179 

A. 9  T  0 

Preia 

Hflifc  T»*p 

Qua 

Td  dd 

(r 

*1 

HRI 

hP* 

iP*>  C 

1 

C  de* 

kts 

looo.o 

63  -1.1 

56 

-6.8  357 

17.9 

301 

311 

650.0 

1330  -13.0 

87  -14.7  1 

19.4 

264 

473 

700.0 

2791  -17.3 

10 

-41.8  8 

30.3 

213 

651 

SOO.O 

5243  -32.0 

8 

-55.6  .  11 

42.4 

161 

934 

400.0 

6776  -44.2 

14 

-61.1  6 

46.5 

136 

1200 

300.0 

6650  -54.7 

11 

-71.7  2 

.45.$ 

107 

U6S 

250.0 

9624  -51.0 

6 

-72.9  355 

24> 

67 

1630 

200.0 

11290  -47. S 

1 

-82.0  348 

7?6 

69 

1641 

150.0 

13203  -44.6 

1  -80.0  0 

U 

51 

2124 

100.0 

15899  -47.6 

1 

-62.1  264 

1 .6 

34  2531 

70.0 

16250  -48.3 

1 

-82.6  23 

2.7 

24 

2889 

50.0  20455  -49.4 

1 

-83.5  153 

7.0 

17 

3229 

30.0  237ae  mu  m  mm  mt 

mm 

mi 

tilt 
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TiM 

Hghe 

PrMt  Teap 

Hua 

Td 

SI 

KRI 

aln  a 

spa 

hP*  C 

1 

C 

0  0 

S 

1008,6  -1.1 

51 

-10.0 

102 

303 

T  U 

2  SO 

751 

917.6  -7.3 

84 

-9.5 

263 

401 

U 

5  25 

1477 

835. 1  -13.7 

93 

-14.6 

261 

492  T 

S  45 

1566 

825.4  -14.3 

93 

-15.2 

258 

504 

0 

9  0 

2002 

779.0  -17.0 

86 

-18.8 

244 

558 

0 

8  15 

2039 

775.2  -17.6 

68 

-22.1 

241 

561 

I 

8  30 

2070 

772.0  -17.6 

53 

-24.9 

239 

564 

0 

18  S 

3148 

668,1  -19.4 

29 

-33.0 

207 

701 

0 

17  10 

3281 

656.3  -19.4 

31 

-32.3 

203 

716  T 

22  10 

4095 

587.6  -24.5 

51 

-31.8 

166 

829 

0 

27  5 

4766 

535.4  -28.1 

41 

-37.4 

171 

920  T 

44  15 

7286 

371.7  -46.2 

21 

-51.6 

127 

1271 

0 

47  10 

7781 

344.7  -50.3 

21 

-63.2 

120 

1342 

T 

52  0 

8572 

305.0  -55.0 

19 

-68.1 

109 

1454  T 

54  20 

9265 

273.4  -55.4 

15 

-70.1 

98  1552  T 

82  10 

10197 

237.0  -46.9 

7 

-68.5 

61 

1682 

T 

77  30 

12728 

161.6  -4$, 2 

3 

-73.2 

55  2053  T 

80  20 

13201 

150.7  -47.4 

2 

-77.6 

52  2124  T 

90  S 

14834 

117.6  -44.9 

1 

-80.2 

40  2369  T 

94  30 

15917 

100.1  -47,5 

1 

-82.0 

34 

2533  T  0 

100  40 

16662 

89.3  -51.2 

1 

-84.6 

31  2647 

T 

103  S5 

17250 

81.7  -48.2 

1 

-82.5 

28  2736  T 

109  50 

18346 

69.1  -50.5 

1 

-64,  t 

24  2904 

T  0 

Tine 

Hfhc 

Press  dd 

ft 

Pin  f 

8P» 

hPa  dcj 

vta 

o  o 

5 

1009,4  10 

9.9  7  1 1 

10  15 

2256 

753.0  12 

35.0  r 

23  20 

4266 

573.9  19 

42.2 

D 

31  40 

5468 

483.7  13 

44.1 

P 

54  0 

6884 

290.6  4 

31.7  r 

54  30 

8964 

286.8  5 

38.5 

s 

84  20 

10579 

223.8  327 

17.7 

D 

(4  50 

10660 

231.1  324 

16.9 

r 

70  40 

11576 

192.5  290 

11.6 

0 

76  5 

12494 

167.6  328 

16. S 

0 

78  0 

12814 

159.8  319 

14.0 

D 

80  15 

13188 

151.0  274 

12.1 

0 

63  20 

13692 

140. 0  219 

15.6 

C 

86  0 

14131 

131.0  281 

13.6 

0 

94  10 

15527 

106.2  304 

11.5 

D 

96  30 

15917 

100.1  267 

9.1 

7  0 

101  50 

18346 

69.1  308 

8.4 

F  0 

Praia 

Rfhfc 

Teap  Run 

Td 

dd 

ff 

XI 

MR.I 

hPa 

BP» 

C  1 

C 

de« 

kta 

1000.0 

73 

-0.8  57  - 

■8.3 

10 

17.1 

301 

313 

6S0.0 

1342 

-12.5  91  -13.7 

9 

17.7 

265 

475 

700.0 

2801 

-18.9  35  -30.6 

9 

34.4 

216 

656 

500.0 

5255 

-31.9  39  -41.3 

11 

42.6 

162 

987 

400.0 

6794 

-43.0  24  -55.7 

13 

41.0 

135 

1202 

300.0 

8677 

-54.8  19  -47.9 

359 

39.7 

107 

1469 

250.0 

9848 

-50.5  10  -66.9 

343 

29.5 

87 

1433 

200.0 

11323 

-46.8  5  -70.9 

294 

14.9 

69 

1866 

SHIP/STA.  NO  CO  ADAK  AK/70464 
OATE/TJME  WTC* 

ASCENSION  NO*  -  — 

RELEASE  TIME:  -  1 1 .  _ 2 

,,-t.  si«53'n _ 

i  nun.  176*  3B1  W _ 


150.0 

13231  -47.3 

2 

-77, S  275 

12.1 

52 

2129 

100.0 

15922  -47.5 

1 

-62.0  247 

9.9 

34 

2534 

70.0 

18260  -SO, 7 

1 

-64.3/306 

8.7 

24 

2891 
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TUe  fijtt  *rr.»  Ta?  Him  U  21  B1 

•ll  »  *«  N>|  J  |  C 

0  f  5  1912. 3  O.i  S3  -7.S  394  3W  M 

o  :o  x  icaa.t  o.o  is  -10.2  mi  m  7 

5  W  1*42  >42.1  -I3.S  25  -I4J  2tJ  <85  \l 

t  *  1973  332.4  -14.1  n  -:8.7  ?fl  435  7  V 

ssc  :sa  mm  -11.5  a  -a,o  jit  tn  « 

6  S  1637  >14.4  *10.4  s  -J7.4  2tt  M3  g 

«  M  1T21  Jll.S  -J.3  u  -K.3  ft  JU  T 

6  3S  IBS)  73Si  -t.|  i|  -a  J  ug  SS  T 

1  S  1384  7W.7  -1.4  24  -BJ  IK  546  > 

I  EE  2S4J  723.8  -10.6  3  -47.1  2,8  815  7 

1  I  2i£S  777, T  -10.8  1  -51.5  216  81J  8 

10  K  JSlT  6?44  -14.0  j  -5J. j  jjg  jjj  f 

IS  40  4345  UM-29,6  1  -5U  us  (337 

R  30  5SJJ  415,8  -38.3  T  -51.7  IK  1173  7 

30  8  ®J3  291.1  -94.J  |  -14.I  lot  1441  T 

32  (  (406  271.8 -B.l  >  -7S.1  96  ISIS  T  71 

31  <5  3617  262-8  -54J  1  -73,1  33  1S03  7 

28  45  105T8  228.7  -49  J  |  -0.1  73  17*  T 

40  X  12153  173.1  -45.7  l  -«.l  81 191  7 
SI  X  15378  100.1  -45,1  1  >81.8  34  2513  1  U 

Si  10  16853  IT.T  -454  1  0.1  30  2671  7 

76  30  23S1  2M  -S2.1  1  -0,3  I  0067  7 1 

Tuc  HjW  fraai  M  ff 

•in  ■  m  Hi  >)  Ifa 

0  1  51012J  X  3.380 

*  S  *19  305,4  17  13.0  g 

5  9  1330  MM  0  |tJ  t 

11#  2311  T51.1  4#  22.5r 
II  X  3311  83.2  83  22.2  9 

*3  a  801  403.2  342  23.1  D 

»  5  11342  201.4  234  J34  9 

»l  6  12327  I73.E  267  17.7  t 

44  40  I3S42  MM  no  13.9  » 

47  X  14467  IK  J  252  20 .8  » 

SI  59  ISJ71  ltt.2  ft  14  Ji  7  0 
«  l«  57956  74.1  252  14.1  I 

BO  10  19084  6J.4  ft  8.4  i 

SI  19  13459  93.1  ft  4.S  f 

0  35X01  S3.I  l£?  7.9  0 

R  15  21477  43.2  295  .  8.2  D 

70  5  23741  33  j  in  n,|  g 

73  I J43K  27,8  ID  12.3  p 

78  X  1X58  22.8  143  14  JF  t 

futn  <v>t  leap  Itai  T<  a  ft  0]  *1 

V*  9P«  C  «  t  ic,  kt,  . 

1000.9  102  -0.7  44  -u,«  70  u.,  a,  J,, 

150.8  1X1-13.0  17  -14.7  |$  UJ  2M  479 

•  00-0  2891  -;3,4  7  -jj.7  K  72.4  ft  RJ 

*9.9  8328  -51.5  |  -C.j  15  i7.7  ,lt 

400.0  SBT6  *40.3  7  -<3.3  3*2  23.3  01  00 

me  -5*.7  8  -73,5  326  22.9  197  14(5 

250.9  3539  *54.5  8  -75.7  506  75,7  13  1943 


290.9  11X9  -41.3  1  -03.8  733  q  IS1 

159.9  13298  -46.9  1  -S|,|  779  20.4  51  2133 

190.9  15*3  -4SJ  1  ->;.(  m  14,6  34  75,5 

79.8  18331  -43.8  1  -43.7  ft  14.1  7,  7957 

».l  20524  -50.8  l  .*.4  ft  7 s  17  a,a 

30.1  33840  -54.7 


1  -94.3  186 


X.o  2B496  taa  at  amt  tttt  iwn  tut  an 
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Tlaa  Hffht  P rtta  Tefp  Rui  td  SI  HR  t 
Bln  s  tpn  KP«  CtC 

0  0  5  1012.1  0.0  54  -ft. 2  304  305  T  0 

0  17  7ft  1003.1  0.0  52  -ft. 6  301  313  T 

3  10  1070  684.0  -9.7  92  -10.8  275  U3  0 

4  10  1454  840.8  -12.8  93  -13.7  2$2  490  t  0 

4  38  1576  827.6  -11.3  27  -24.7  249  496  0 

5  5  1785  805.5  -8.6  19  -28.2  239  520  T 

5  40  2002  783.2  -ft, 5  17  -29.3  223  547  T 

ft  30  2310  752.6  -10. <  3  -47.9  223  566  0 

7  15  2592  725.4  -12.5  1$  -32.0  218  625  T 

7  3  0  2677  717.3  -13.3  25  -29.2  217  638  0 

18  35  6495  423.5  -38.2  13  -56.6  140  1U0  T 

20  5  6915  396.3  -40.5  6  -62.4  133  1219  0 

'  20  45  7102  387.5  -42.1  10  -62.0  130  1245  T 

21  30  7319  375.3  -40.9  17  -36-7  126  1275  T 

25  10  8372  320,5  -49.2  27  -40.2  111  J426  T  U 


Tine  Bfhc  Prea*  dd  ft 
Din  9  ffpa  hPa  dag  lets 


a  o 

5 

1012.1 

40  2.9  P  D 

0  5 

27 

1009.3 

78  8.4 

D 

4  55 

1720 

812.2 

48  7.0 

D 

7  30 

2677 

717.3 

359  9.5 

D 

15  55 

5753 

471.2 

30ft  10.5 

F 

16  15 

5845 

465.0 

307  19.0 

0 

25  10 

8372 

320.5 

315  43.2 

r  s 

Pres* 

Hghc 

leap 

Hua  Td 

dd 

(f 

FI 

MR  I 

hP« 

«P® 

C 

X  C 

det 

ket 

1000.0 

ioo 

-0.3 

53  -8.7 

79 

6.9 

300 

316 

850.0 

1372 

-11,9 

94  -12.7 

74 

9,7 

265 

460 

700.0 

2862 

-14.5 

23  -31.2 

353 

10.9 

213 

662 

500.0 

5333 

-30.3 

14  -49.4 

316 

17.1 

160 

997 

400.0 

6667 

-40.3 

9  -61.3 

305 

25.1 

133 

1215 

30Q.0 

6803 

HU!  i 

(H  Hill) 

mt 

nun 

HU 

HU 

UUAA  76124  99519  71765  19816 

99012  00059  06003  00 100  0035ft  08009  65372  11908  07510 
70862  14567  35511  50533  30349  31517  40689  40371  30525 
88999 
77999- 


NHNN 

UUBB  7612/  99519  71765  19816 

00012  00058  11003  00059  22834  09711  33341  12909  44828 

11345  55606  08770  66783  08571  77753  10787  88725  12570 

99717  13366  11424  36363  22398  40572  33383  42170  44375 
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Time 

H  the 

Presc  Toaip 

Hub  Td 

SI 

mk; 

Bln  s 

gpa 

hP*  C 

1  C 

SHIP/RTA  NO  CO  ABA K  AX/70454 

0  0 
n  ">l 

5  1010.0  1.1 

9  iz  60*1  L  n  n 

50  -fi . 2 

51  -6.9 

302 

OOfl 

3C3  T  0 

91  j  m 

DATE/TIMeiUTO:J.7rtO<Z./eX^ 

4  10 

t 

1202 

7  I  J  •  V  V.W 

867.5  -10.4 

92  -11.4 

490 

270 

Jlf  T 

459  0 

ASCENSION  NO.  _ 

s  so 

1652 

817.9  -13.6 

89  -15.0 

255 

514  T  0 

release™^ 

4  10 

1751 

807.4  -12.7 

27  -27.9 

244 

519  0 

LATi 

51*  63' N 

6  55 

1970 

784.7  -10.0 

21  -28.3 

235 

544  T 

kAllaa. 

— — 

7  40 

2192 

762.4  -9.7 

21  -26.0 

226 

572  T 

LONG: 

176*38'W 

9  15 

2678 

715.5  -13.4 

14  -35.3 

215 

636  T 

10  5 

2941 

691.1  -15.7 

24  -31.7 

211 

472  T 

11  20 

3334 

655.9  -16.2 

1?  -35.7 

200 

723  T 

QOOO 

15  50 

4754 

541.0  -26.9 

18  -44.2 

171 

918  T 

19  10 

5800 

467.3  -31.7 

5  -59.2 

150 

1061  0 

20  15 

6151 

444.6  -34.0 

20  -49.4 

145 

1110  T 

20  35 

6255 

438.0  -34.2 

26  -47.2 

143 

1125  0 

21  5 

6423 

427.7  -33.7 

25  -47.1 

139 

1148  T 

24  0 

7314 

376.0  -39.2 

12  -58.1 

125 

1273  0 

24  5 

7338 

374.6  -39.3 

13  -57,5 

125 

1277  T 

2f  0 

6866 

297.8  -53.2 

31  —62.8 

105 

1497  0 

30  55 

9511 

269.1  -58.6 

2?  -68.7 

97 

1591  T  TK 

32  50 

10150 

243.0  -59.4 

23  -70.6 

88 

1682  T 

33  20 

10327 

236.2  -58.7 

21  -70.6 

86 

1707  T 

34  30  10715 

222.4  -46.2 

16  -43.  S 

77 

1759  T 

36  50  11525 

196.6  -50.0 

2  -79.5 

63 

1878  T 

36  55 

11554 

195.7  -49.9 

1  -83.7 

68 

1862  0 

38  55 

12265 

175.7  -44.0 

1  -81.0 

60 

1986  T 

42  SO 

13714 

141.1  -46.9 

1  -83.0 

49  2202  T 

44  40 

14371 

127.6  -44.6 

1  -60.0 

43 

2300  T 

49  0 

15994 

100 .1  -46.9 

1  -61.6 

34  2545  T  □ 

51  S 

16618 

88.4  —46.2 

l  -81.1 

30  2671  T 

53  35 

17626 

75.8  -50.8 

1  *«4.4 

26  2825  r  n 

Si  30  20255 

52.3  -49 .5 

1  -83.4 

18 

3198  T 

61  IS  21001 

46.6  -52.5 

1  -85. S 

16 

3314  T 

69  35  24631 

26.6  -52.3 

1  -85.4 

9 

3876  T  0 

TtBe 

Bght 

Press  dd 

ff 

■In  c 

IP* 

bP«  deg 

Ices 

0  0 

5 

1010.0  90 

8.0  P  0 

5  25 

1528 

831.4  70 

14.6  D 

e  3s 

2470 

735.3  32 

10.7  fi 

16  55 

5093 

516.1  317 

15.0  0 

20  40 

6282 

436.3  302 

19.0  r 

21  25 

6525 

421.5  300 

21.2  fi 

24  15 

7389 

371.9  308 

32.9  0 

26  25 

8678 

304.5  293 

39.8  r 

ii  u  ttm 

161,1  111 

ii.i  *  e 

59  45 

20351 

51.5  217 

5.0  D 

60  0 

20456 

50.7  215 

5.4  P 

61  35  21143 

45.6  190 

7.2  II 

69  35 

24631 

26.6  155 

15.4  F  0 

Press 

Bsrhe 

7«»p  Bub 

Td  dd 

ff 

81  HE! 

hp« 

IP* 

C 

l 

C 

de* 

Vts 

1000,0 

85 

0.5 

51 

-8.5 

82 

13.6 

300 

313 

850.0 

1359 

-11.5 

93 

-12.4 

72 

15.6 

265 

478 

700.0 

2845 

-15.1 

21 

-32.6 

23 

9.1 

213 

659 

500. 0 

5320 

-29.4 

10 

-51.4 

313 

16.1 

160 

995 

400.0 

6890 

-36.6 

15 

-54.1 

304 

26.2 

131 

1213 

300.0 

8618 

-52.6 

30 

-62.5 

294 

39.3 

106 

1490 

250.0 

9972 

-59.3 

24 

-70.2 

280 

33.6 

91 

1656 

200.0 

11413 

-49.8 

2 

-79.3 

251 

16.7 

69 

1661 

150.0 

13312 

-47.0 

1 

-81.7 

227 

17.9 

51 

2141 

100.0 

16002 

-44.9 

1 

-81.6 

197 

21.8 

34 

2547 

70.0 

18348 

-49.7 

1 

-83.6 

201 

19.2 

24 

2905 

50.0  20545 

-50.2 

1 

-83.9 

212 

5.6 

17 

3243 

JO.  0 

23057 

-SI. 5 

1 

-84.8 

162 

13.0 

n 

3756 

2i906S2t?0£t  'ON  XVd  311IA3HSV  130U03IW300AVN  S*=Ol  183  26-8  -AVW 

B-15 


TALLAHASSEE.  FLORI  OA _ 9-2C-1992  PRELIMINARY _ 

RAOIOSONDE/RAWlNSONOE  OBSERVATION  UB  AN  NO.  938QS  TINE  ( GHT )  00  2 


(  '.06 

736. NO 

2730 

10.  » 

6.1 

75.9 

999 

999.9 

.  J .  1 8 

731.70 

2783 

10.1 

6  «0 

66.  C 

999 

999.9 

10.30 

726.90 

2838 

9.7 

6.6 

73.0 

999 

999.9 

B-16 


DEC- 14-92  HON  !l:( 


9-20-1992 


PRE  LIMlNAfit 


19.3  6 


19.02 
19.  oa 


wtnfl 


532.80 


531.10 

529.00 


20. SO  509.80 
21.00  9999.99 


-0. 

999.9 


36.00 


9999.99 


999.9 

999.9 


/  38. 00 

9999.99 

10930 

999.9 

-9.9 

-99.9 

8 

0, 

j  38.20  265.00 

1C530 

-39.9 

30.0 

20.0 

11 

5. 

39.50 


90.00 
01 .00 


250.00 


9999.99 

9999.99 


10930 


1095? 

11222 


3. 


999.9 

999.9 


>  -99.9 

03  l 

1  -99.9 

07  ( 

1  -99.9 

38  1 

-99.9 

17 

06.00 

06.06 


07.00 

07.20 


.8.00 

0 


9999.99 

187.00 


9999,99 

177.30 


9999.98 
9999 


163.00 

13660 

-60.2 

159.00 

13811 

-60.5 

-« 

9999.99 

10075 

999.9 

•  ( 

B-17 


r*  r*lrg  eg 


DEC- i 4-92  MON  11:00 


NAVOCEANCOMDET  ASHEVILLE 


17042590672 


T ALUHASSEIj  FLORIDA  _ 9-20-1992  PBCLIHINARV _ 

~5TS)IOSONDE/ft*«lNSONOE  OBSERVATION  VBAN  NO.  9380S  TINE  1 GHT )  00  2 


P  TINE  PRESSURE 


J/SEC1 


(NBSI 


HEIGHT  TEMP  OP  OEPR 

IN-NSU  I0E6  Cl  I0E6  Cl 


UINO  UINO 

OIR  JOES J  SPDIM/S) 


92.00 


9999.99 


23659 


999.9 


DEC-14-92  MON  11:01  NAVOCEANCOMDET  ASHEVILLE  FAX  NO.  1 70426306 


B-19 


DEC- 1 4-92  HON  11-01 


TALLAHASSEE,  FLORIDA _ 9-2Q-1992  PRELININARV  _ 

RAOIQSONDE/RAWINSONDE  OBSERVATION  VBAN  NO.  93805  TINE  I  GMT  J  12  2 


EL/°  TINE  PRESSURE 

HEIGHT 

IH-HSL1 

DP  DERR 


(DEG  Cl  (DEC  Cl 


OIRTDEG)  SPnlH/S 1 


1010.40 


1004. TO 

1000.00. 


993.30 

987.70 


9999.99 
979. 4C 


9999.99 

9999.99 


850.00 

9999.99 


999.9 

24.2 


1  798.00 

2056 

12.6 

4 

1  787.00 

_ 2173 

_ L1a? 

3 

999.9 

999.9 


999.9 

999.9 


12.00 


714.60 

710.10 


691.90 

688.00 


IS. $4 


16.00 

16.06 


16.42 


635.80 

631.80 


9999.99 
627.80 


623.90 

620.00 


616.10 

9999.99 


2 


999.9 

4  - 


4.0 

999.9 


20*00 


DEC- 14-92  MON  11.02 


NAVOCEANCOflDEI  ASHEVILLE  FAX  NO.  17042590672 


TALLAHASSEE,  FLORIDA  9-2C-1992  PRELIMINARY 


AW1NSONOE  OBSERVATION  VB AN  NO.  93805  TIME  ( GMT  I  12  Z 


EL/  f>  TIME 
*  K  /SEC i 


PRESSURE  HEIGHT  TEMP  OP  OEPR  RH  VINO  WIND 

I  MBS) _ ( H-MS  L )  1  DEB  C)  (D£6  C)  t  DIR  (  OE  G)  SPOtH/S  ) 


20.20 


21.00 

21.12 


22.00 

23.00 


25 .00 


507.00 


9999.90 
533.10 


9999.99 

9999.99 


500. OC 
9999.99 


9999.99 


-2 


999.9 

-3.1 


999.9 

999.9 


-5.5 

999.9 


999.9 


27.00 

9999.99 

6900 

999.9 

-< 

28.00 

9999.99 

7171 

999.9 

♦  i 

30.36 

30.05 


380.00 

381.20 


-19.8 

-20.1 


)  9999.99 

8270 

999.9 

-9.9 

-99.9 

33l  i 

>  362.80 

8296 

-22.9 

11.9 

33.0 

1  353.10 

8090 

-20.0 

10.5 

37.3 

300  ! 

1  9999.99 

8550 

999.9 

-9.9 

-99.9 

303  ! 

92  HON  11:03 


Id 


RAO  IOSONpE/ RAMI nSONOE 


<“20-1992  PRELIMINARY 


OBSERVATION  uBAN  NO.  9360S  TIME  (GNTl  12  2 


El  «»  TIME  PRESSURE 
ll  rf/SECJ  (MBS  I 


S5  • 


55*06 

6.00 


57.00 
SB.  00 


9999.99 


150.00 

9999.99 


9999.99 

9999.99 


HE16HT 

(N-HSLJ 


19136 


19165 

19403 


14668 

14933 


TEMP  OP  DEPR 
f DEB  Cl  IDES 


•5.00 


9999.99 


22615 


999.9 


-99.9 

54 

5 

. S5_. _ 

5 

-99.9 

64 

5 

MON  11  '.03 


T  ALLAH ASS  ££  t  FLORIQA 


HAVU.  thfi-zUflOn  i  ninmuE 


rAis  NO.  17U4ct53Jo  - 


9-20-1992  PRELIMINARY 


.  93805  TIME  ( 6MT 1  12  2 


L*P  TIME 
O  ./SEC) 


99.59 


.00 

96.00 


97.00 


99.98 

100.00 


U 

(MBS  J 


22.10 


9999.99 

9999.99 


20.00 

9999.99 


9999.99 

9999.99 


16.90 

9999.99 


HEI6HT 

1M-MSU 


26068 


2 

2 


26728 
26803 


6 

27599 


27898 

27919 


2 


£MP  OP  DEPR 
I0E6  Cl  < 0E6  Cl 


-99.7 


VINO  VINO 

01RI0E6)  SP0<M/S! 


-9S.6 

999.9 


999.9 

999.9 


-96.8 

999.9 


L  103.98  13.70 

29299 

-95.6 

1  109.00  9999.99 

29335 

999.9 

- 

5  105.00  9999.99 

29762 

999.9 

* 

106.00  9999.99 

30199 

999.9 

- 

1  -99.9 

90 

11.3 

>  -99.9 

93 

11.3 

1  -99.9 

91 

10.8 

I  -99.9 

91 

10.6 

i  -99.9 

106  1 

>  -99.9 

109  ' 

1  -99.9 

113  1 

'  -99.9 

119  1 

DEC-14-y2  MON  11=04 


NAVOCt ANCUUDt  i  tone  V  ini  rrt>. 


t*u.*h*ssec,  Florida _ 9-21-1992  preliminary 


RAOIOSONOE/RAVINSONOE  OBSERVATION  WB  AN  NO.  9380$  TIME  I  GMT  I  00  2 


CL>°  TIME  PRESSURE 
tt(  /SEC  1  1  MBS ) 


HEIGHT 
(M-HSL 


993.00 

9999.99 


TEMP  OP  OEPR 
IDES  Cl  (DEG  C) 


28.2 

999.9 


U1N0  WIND 

DIR  IDES  >  SPOIM/SI 


1  9999.99 

$79 

999.9 

- 

792 _ 

-13*1  _ 

1  9999.99 

852 

999.9 

1  9999.99 

_ LL±2 _ 

999.9 

-13.5 


DEC-14-92  MON  11:05  NAVOCEAMuUHDE i  ASHtVii.Lt  FAX  NO.  17U4toauo(t 


T AltAHiSSEX*  FLORID* _ 9-21-199; _ PRELIMINARY _ _ 

UadIOSONOE/RAWINSONOE  OBSERVATION W04N  no.  93805  TIME  I6MT )  00  2 


TEMP  OR  OEPR 
<OEG  C)  (0E6  Cl 


WIND 
IRI 


VINO 
SPO ( H/S ) 


29.98 


336.00 

9999.99 


-25.7 

999.9 


31.00 

9999.99 

9222 

999.9 

- 

32.00 

9999.99 

■  NIB 

999.9 

-< 

39.00 

39.30 


35.00 

35.12 


DEC- 14-92  MON  11:05  NftV^triN^OtluE  I  HS'-itViLLt  Fh>.  NJ.  :  •u^oaoo  - 


T  ALL AHASSEE  «  f^OSICi  4-21-L992 


END  OP  AVAILABLE  PRELIMINARY  DATA 


DEC-]4-i^  fix  il  '-Ub 


NAVOCEANCOliLt !  riintvau 


rto  NO.  1704Ec^uc 


Tallahassee,  Florida  _  _ 0-21-1992 _ preliminary _ 


RADIOSONDE /RAN INSONDE  OBSERVATION  MEAN  NO.  93B0S  TIME  (6HTI  12  2 


I"E  PRESSURE  HEIGHT 

m  /SCSI  l"BSI  IH-HSU 


TEHP  OP  DEPR 
< DEG  Cl  COEG  C) 


VINO  VINO 

OIR  <  DEG  >  SPOlH/S I 


1011.80 


967.00 

955.40 

414  22.6 

1  520  22.2 

9999.99 

949.90 

545  999.9 

I  570  22.4 

902.70 

9999.99 


2 


20.0 

999.9 


873.50 

865.90 


5 

191  « 

4 

2 

9 

187  « 

187  6 

■  10.00 

9999.99 

999.9 

•  4 

11  .00 

9999.99 

2948 

999.9 

•  < 

22,00  9999.99 


DEC- 14-92  HON  11:07 


NAVQCEANCOMDET  ASHEvilLE  FAX  NO. 


TALLAHASSEE.  FLORIOA _ _ _ 


RAOIOSONOE/RAWINSONOE  OBSERVATION  UB AN  NO.  93805 


tine  pressure 

'SEC)  (HflSI 


HEIGHT 
(N-NSi J 


22.98 


979.80 


B-28 


I 

I 


B-29 


DEC- 14-92  MON  11:08 


NAVOCEANCO&t:  nshi.iuLE  FAX  NO.  liUq-ssjt- 


T<t1UAH*SSEj»  ftORlD* _ 9-21-1992  PRELIMINARY _ 

RADIOSONOE/RAWINSQNOE  OBSERVATION  WBAN  NO.  92605 TIME  t6MTl  12  2 


y°  TIME 
K  ./SEC) 


91.00 


PRESSURE 


I  MBS  1 


9999.99 


height  temp  dp  depR 

IH-HSL1  (DEG  C)  (DE6  Cl 


WIND  WIND 

OIR (DE6J  SPD(H/SI 


105.18 

106.00 


..30 


33QS8 


EHO  Of  AVAILABLE  PRELIMINARY  data 


999  999.9 


B-30 


NrtVU'uLrti'kAJnUL  J  rtOHL  *  1  LlX 


TnA  ho.  i  •  i c 


TALLAHASSEE.  FLORIDA  _ 9-22-1992 _ PRELIMINARY _ 


RADIOSONDE/HaUInSonDE  OBSERVATION  W8 AN  NO.  93605  TINE  ( GMT  I  00  Z 


HEIGHT  TEMP  DP  DERR 


IH-HSLi  I  DEG  C)  (OEG  CJ 


HIND  HIND 

DIR (DEG )  SPO (M/S> 


IM  M  M  *J|M  »p[m  M  U  p  U|U  M  U  U 


UtU-i4-3£  r-!i  i.:lu  NAVOCE ANCOMDE I  ASHEVILLE  FA*  NO. 


Tallahassee,  florid* _ 9-22-1992 _ p 


n  ACllOSONOE/R  awinsonoe 

OBSERVATION 

hban  no 

.  93805 

EUP  TIME 
l(  M/SECI 

PRESSURE 

(MBS) 

HEIGHT 

(M-MSL) 

temp 

(DEG  C) 

OP  OEPR 
(DEG  C) 

61.06 

105.60 

16179 

-68.3 

-9.9 

61. 59 

102.30 

16370 

-68.0 

-9.9 

ENO  OF  AVAILABLE  PRELIMINARY  OATA 


MuN  ;  i  •  i  i 


NfiVOCtHh'-uriu 


TALLAHASSEE.  PLORIOA 
RADIOS ONOE/RAmI NS ON DE 


_ _ 9-22-1992  PRELIMINARY _ 

OBSERVATION  WB AN  NO.  938Q5  TINE  < 6MT 1  12  2 


EL*  P  TIME  PRESSURE 

HEIGHT 

TEMP 

DP  DEPR 

PH 

Hi NO  VINO  ® 

1 i  i/SEC 1  (MBS) 

(H-MSLI 

■TTTmO 

X 

DIRI0E61  SPOIM/SJ 

DEC- 14-92  lluU 


Nnvix- liHuOHut  i  rtinE'vlLLt 


Taiiahassee.  florid* _ »-22-i»92  preliminary  _ 

RTtl IOSONOE/BAUINSONDE  OBSERVATION  U8AN  NO.  93605  TIME  I6MT1  12  2 


EL*  P TIME 
ti  ,/SECI 


21.29 


23.00 

29.00 


25.00 

26.00 


26.12 

27.00 


27.29 

28.00 


8 

2 


29.00 

29.12 


PRESSURE 

«NBS> 


soo.oo 


9999.99 

9999.99 


9999.99 

9999.99 


918.80 

9999.99 


400.00 

9999.99 


HEIGHT 


<  M-MSL 1 


999.9 

999.9 


999.9 

999.9 


-14.5 


9999.99 
372.70 


8.00 

38.48 


-16.4 

30.0 

20.0 

218  < 

999.9 

-9.9 

-99.9 

217  ! 

-18.3 

30.0 

20.0 

214  ! 

!  -19.2 

12.2 

33.4 

9999.99 

300.00 


999.9 

-32.0 


1  9999.99 

9871 

999.9 

1  9999.99 

10166 

999.9 

•1 

9999.99 

250.00 


10752 

10956 


999.9 

-42.2 


49.00 

50.00 


.00 
00 


54.54 

55.00 


56.00 


9999.99 

9999.99 


9999.99 


9999.9 


124.60 

9999.99 


9999.99 


14819 

15084 


15323 

1535 


15626 


999.9 

999.9 


-71.2 

999.9 


999.9 


-99.9 

-99.9 


m  Mhn  o»|io  »  ms\+4  gilt*  *N*j  «y  \a>  cMch  ow  c* 


78.00 

79.00 


80.00 


9999.99 

9999.99 


35.20 


23059 


DEC- 14-92  MON  11:29 


NAVOCEANCOllDti  ASHEVIlLE  FAX  NO.  17O425d06V£ 


TALLAHASSEE,  FLORIDA  _ 9-23-1902  PRELIMINARY 


RAOIOSONOE/RAUINSONDE  OBSERVATION  UB  AN  NO.  9380S  TlHC  lent!  00  2 


€L(  TIME  PRESSURE 
(MIn/SECl  <H8li 


HEI6HT  TEMP  OP  DEPR 
<  H-MSL »  I  PEG  Cl  1 0E6  Cl 


WIND 
0 IR ( DE6 


WlNo 

PD  I  M/S 


DEC- 14-92  HON  ilo, 


NAVuCEANCOHuEI  riSttEv 


TALLAHASSEE  ,  f LCR1QA _ 9-23-1592 _ FREL1H1HART 


RADIOSONDE/RAWINSONOE  OBSERVATION  UB AN  NO.  9360S  TIME  (6MT1  00  2 


TiT  TINE  PRESSURE  HEI6HT  TEMP  OP  DEPR 

(MIN/SEC)  <  MBS*  JM-MSLI  (0E6  Cl  I0E6  Cl 


RH  NINO  HIND 

0IRI0E61  SPO (N/S | 


21.29 


999.70 


951.20 

6678 

-9.8 

12.9 

39.5 

215 

1  9999.99 

6  7C6 

999.9 

-9.9 

-99.9 

-  816 _ 

996.30 

6762 

-10.3 

12.2 

36.3 

219 

938.10 

6905 

-11.3 

12.0 

36.7 

21S 

1  933.20 

6991 

-12.1 

6.2 

50.5 

Z1S 

1  9999.99 

7299 

999.9 

-9.9 

-99.9 

218 

<16.0 


T4  i'J 


)  9999.99 

7891 

999.9 

-1 

I  380.20 

7977 

-19.2 

i 

1  378.70 

80C6 

-19.9 

( 

)  9999.99 

6175 

999.9 

-1 

31. 06 
31 .96 


9999.99 


3S9.90 

9999.99 


392.50 
333.60 


-29.6 
<26.1 


33.00 

39.00 


9999.99 

9999.99 


92.00 

93.00 


9999.99 

9999.99 


11877 

12189 


999.9 

999.9 


98.00 


9999.99 

9999.99 


B-38 


DEC-14-92  HON  n:31 


NAVOCEANCOttL'E'i  AStitV i LLE  FAX  NO.  i  iu4. 


Tallahassee,  Florida  9-23-1992  preliminary 


RADIOSONOE/RAVINSONOE  OBSERVATION  VBAN  no.  93805  TIME  I  GMT  1  00  2 


ELJT  TIME  PRESSUR 
«Mr*ySECI  CMBSj 


height  temp  op  oepr 

iM-MSLt  |0E6  Cl  tOEG  Cl 


RH  VINQ  VINO 

»  OIRiOECl  SPO ( M/S ) 


DE^-14-92 


NAVOCEANCOMDET  ASHt'viut  Fha  NO.  i  Vu4^59ub 


T  «LL*H*SSCf  «  FLORID* _ 9-23-1992  PHEL  IHIHAftV _ 

R AO  IOSONOE /RA VlNSONOE  OBSERVATION  V8AN  NO.  93605  TIME  (GMT)  OQ  Z 


'  TIME  PRESSURE 
W  SEC  I  <  MBS  ) 


HEIGHT 
IH-MSL 


TEMP  OP  OEPR 


S6.00 


>7.00 
88  •  00 


9999.99 


9999.99 

9999.99 


B-40 


f  At  LAHASSEE >  FLORIDA _ 

RADIOSONDE/ RAW  INSONDE  OBSERVATION 


r«A  N-j.  i  r.  U6 


9-23' 

1992 

PRELIMINARY 

MB  AN  NO.  93605 

TINE 

(6HT]  12 

2 

TeHP 

DP  DEPR 

RH 

KIND 

WIND 

DEG  Cl 

(DEG  C) 

X 

DIRI0E6J 

SPOfN/SI 

20.0 

.2 

99.0 

310 

1.5 

23.2 

.6 

95.6 

305 

2.6 

20.1 

1.0 

99  .5 

300 

3.6 

999.9 

MSSM 

-99.9 

296 

9.6 

22.9 

nn 

66.1 

305 

3.6 

999.9 

3.6 

21.6 

nil 

3.1 

21.7 

2.9 

83.3 

297 

3.1 

999.9 

-9.9 

-99.9 

292 

2.6 

21.2 

77.8 

26  3 

2.6 

21.2 

65.6 

267 

3.1 

21.3 

mtQm 

91.2 

2S1 

3.6 

20.8 

35.7 

299 

3.6 

20.5 

99.2 

292 

3.6 

19.  S 

51.8 

236 

3.6 

18.3 

12.7 

93.3 

239 

9.1 

17.6 

10.6 

99.7 

233 

9.1 

17.9 

12.3 

99.5 

233 

9.6 

999.9 

-9.9 

-99.9 

5.7 

19.8 

HOB 

59.0 

290 

6.2 

999.9 

HESS 

-99.9 

295 

6.7 

13.0 

12.7 

91.9 

255 

7.2 

999.9 

-9.9 

-99.9 

Z56 

7.2 

12.1 

10. 0 

50.5 

257 

6.7 

11.$ 

11.2 

96.1 

259 

6.2 

li.i 

261 

5.7 

999.9 

BPWTtvm 

9.1 

12.5 

91.7 

267 

9.1 

10.9 

96.7 

272 

9.1 

9.6 

13.6 

36.3 

276 

3.6 

9.9 

11.1 

96.1 

278 

3*6 

999.9 

-9.9 

-99.9 

2B9 

3.6 

6.5 

12.2 

92.3 

285 

3.6 

6.9 

11.6 

286 

3.6 

6.1 

15.5 

287 

3.1 

7.6 

■fffB 

91.3 

288 

3.1 

HWTfOSR 

32.9 

279 

2.6 

999.9 

HERB 

feem 

?65 

2.6 

6.2 

1™ 

■Kafl 

263 

2  •  6 

5.2 

19.2 

35.9 

29  3 

3.6 

999.9 

-9.9 

-99.9 

290 

3.6 

999.9 

-9.9 

-99.9 

239 

3.1 

999.9 

-9.9 

-99.9 

232 

3.1 

.1 

19.6 

32.8 

2  23 

9.1 

999.9 

-9.9 

-99.9 

219 

9.6 

-1.0 

WIFB 

20.0 

213 

5.1 

999 . 9 

mmm 

-99.9 

211 

5.1 

-1.6 

19.9 

21.2 

205 

9.1 

-2.0 

19.6 

20.7 

203 

9.1 

-2.2 

6.7 

51.9 

202 

3.6 

999.9 

-9.9 

-99.9 

201 

3.6 

WBsm 

10.9 

95.0 

200 

3.6 

7.8 

55.2 

199 

3.6 

-3.9 

6.2 

62.0 

196 

3.1 

B-41 


DEC-H-ai  Mui. 


httVO^ErtHw/fb::  i  ror.LWLLt  rw.  Mo.  i 


r  <li*h<ss£C  «  Flow  ID* _ 9-23-1992  preuiwinary _ 

R*DI0S0N0E/R*WIN50N0E  OBSERVATION  NB»N  no.  93805  TIME  (GHTj  12  2 


E|  ‘  *>  TIME  PRESSURE 
<L.*/SEC>  IMBSI 


9999.99 


23.29 

29.00 


25.00 
25. 


25.30 

25.36 


28.36 

29.00 


0 

2 


31.00 

31*36 


31.59 
32 . 00 


32.36 

33.00 


36.06 

37.00 


38.00 

39.00 


39.06 

90.00 


90.30 

91.00 


92.00 
9  3.00 


99.00 

95.00 


96.00 

"  \°°_ 

9  .00 

98.18 


99.00 

50.00 


50.92 


961.70 

9999.99 


9999.99 

9S3.9C 


997.60 

996.20 


900.00 

9999.99 


9999.99 

357.30 


353.10 

9999.99 


93.50 
9999.99 


3C0.00 

9999.99 


9999.99 

9999.99 


265.30 

9999.99 


2S0.00 

9999.99 


9999.99 

9999.99 


9999.99 

9999.99 


2C0.0C 

9999.99 

9999.99 

180.60 


9999.99 

9999.99 


161.20 


HEIGHT 
<  M-MSLI 


TEMP  QP  OEPR 
I0E6  C)  (0E6  Cl 


999.9 


BIND  wind 
OIR  < PEG  1  SP0«M/S1 


999.9 


I02C2 

10986 


IQS  19 
10773 


10917 

11050 


11317 

11563 


11650 

12116 


12383 

-UlAi. 

12999 

13028 


13233 

13525 


13730 


-17.1 

999.9 


-25, « 
599.9 


999.9 

999.9 


-39.9 

999.9 


-93.1 

999.9 


999.9 

999.9 


999.9 

999.9 


-59.7 

999.9 

999.9 
60.0 


999.9 

999.9 


-69.9 


-99.9 

66.7 


50.9 


27.1 
99.9 


20 

33 


B-42 


TALLAHASSEE,  FLORIDA  9-23-1992 PRELIMINARY 


RAOIOSONOE/RAVINS3NOE  OBSERVATION  VB An  NO.  9380  5  TINE  ( 6HT )  12  2 

TIME  PRESSURE  HEIGHT  TEMP  D*  OEPR  RH~  WIND 

IHIN/SECj  I  MBS) 


B-43 


DEl-1  i-92  M-Jfi 


I 

I 


B-45 


w  w  u*|t*  uilm  t»\ 


DEC- 14-92  HON  11:35  NfiVOCEfiNCOflDET  ASHE'v I LLE  FAX  NO.  !/-J4259^;2 


TALLAHASSEE.  FLORID* _ 9-29-1992  PRELIMINARY _ _ 

RADIOSONDE/ RAWlNSON DC  OBSERVATION  UBAN  NO.  9 3805  Tine  <6>U)  00  z 


EL' TIME  PRESSURE 
<H  ./SEC)  <«BS) 


23.18 


(  N0S  1 


HEIGHT  TEMP  OP  OEPR 
IH-HSU  < 0E6  C)  (0C6  C 


RH  VINO 


25.1?  908.70 


53 

2. 

>3  82.1  288 

B-46 


DEC- 14-92  HON  I i : 36 


W  lAhfl  U> 


DEC- 14-92  HON 


NiiVuCEHNCOflDE !  mE—v  li.Lt  FfiX  NO.  17u4t-rvV  .. 


TALLAHASSEE •  FtOftlOA  9-24-1992  PREL IHINARV _ 


"RT6 10S0NDE /RAW  INSONDE  OBSERVATION  VBAN  NO.  93805  TINE  ( GMT )  12  2 


ELA  **  TIHE  PRESSURE  HEIGHT 

IN.  /SECI (MBS  1  IM-HSLI 


TEMP  OP  OEPR 
IOEG  Cl  (DE6 


V  I  NO 
R I  DEG) 


|j  11.36 

700.00 

3158 

1  11.54 

693.40 

3236 

1  13.00 

668.20 

3540 

5 

I  13.30 

656.90 

3680 

5 

0 

2 


16.29 


594.00 


1.2  13.0 


B-48 


I 

■  DEC- 1 4-92  HON  11:37  NAVOCEANCOMDET  ASHEVILLE  FAX  NO.  17042590672  K  14 


TALLAHASSEE t  FLORID* _ 9-29-1992 _ PRELIMINARY _ 

RAO IOSONOE/ RAW INSONDE  OBSERVATION  VB AN  NO.  93805  "TIME  (GMT)  12  2 


el [■'  time  pressure  height  temp  op  oepr  rh  wind  hino 

(Ml  /SEC  1  (MBS) _ (M-MSH  (PEG  C)  (PEG  Cl _ %  DIR  I  DEG  1  SP01M/S1 


MM  M 


MjN  .  *  ■ 


NriVoCEANCOflDET  ASnEViLLE  FAX  NO.  170423a.:-  - 


T  1 L  tatUSSEE.  flORlOA _ 9-26-1992  PftELlHimBV 

RADIOS ON 0£/RAViNS ON OE  OBSERVATION  WB AN  NO.  93805  TINE  IGMT)  12  2 


RE  S  SUR 


HEIGHT 


iH-HSU 


IDEG  Cl 


SPDIH/SI 


61.00 

61.26 


61.56 

62.00 


65.00 

65.30 


66.00 

66.18 


66.56 

67.00 


67.62 

tf  no 


6S  .  JO 
69.62 


70.00 

71.00 


72.00 


9999.99 

89.60 


87.30 

9999.99 


9999.99 

76.10 


9999.99 

71.70 


C.00 
5999.99 


67.60 

9999.99 


9999.99 

61.60 


9999.99 

9999.99 


9999.99 


17116 

1723 


17372 
17  399 


18216 

18353 


18677 

18551 


18657 

16726 


18928 

1901 


19267 

19681 


19566 

19850 


20133 


999.9 
69 


-69.6 

999.9 


999.9 
69.0 


999.9 

-66.6 


-66.  1 

999.9 


-62.9 

999,9 


999.9 
63.6 


999.9 

999.9 


999.9 


m 

1 


DEC- 14-92  HON  11:39  NAVOCEANCOMDET  ASHEVIlLE  ~n>.  NO. 


T ALLAHASSCE  i  FLORID* _ 9-2W992 _ f 

RAblOSONOE/RAWlNSONOE  OBSERVATION  WBAK  NO.  9  380S" 


TIME 

./SECl 


PRE 


HEIGHT 
IM-HSl  J 


TEHP  OP  OEPR 
(OEG  Cl  ( OEG  Cl 


ENO  OF  AVAILABLE  PRELIHINART  OATA 


WIND 

SPQ>  N/ST 


Dtt- 14-82  HON  11:39  NftVoCtftlKXXfcET  rtSnc.ti.ui  rHA  NO.  i>u4-oajc-ic 


Tallahassee.  Florida _ 9-2S-1992  preliminary _ 


RADlOSONOE/RAVlNSONDE  OBSERVATION  MBAN  NO.  93805  TIME  I  GMT )  00  2 


tLt  TIME  PRESSURE 
<Ml  ./ 


HEICHT 


TEMP  DP  D£PR 


- - - 

— 

i  DEC- 14 -92  IU-, 

;  ■■  4  j 

NriiXtHNOOHDET  fiSHEviut 

Fft>;  NU.  ! 70423900 ;; 

P.  lb 

i 

TALLAHASSEE,  FLORIDA 

9-25-1992 

PRELIMINARY 

RAOIOSONDE/RAV INSONOE  OBSERVATION 

V8  AN  NO.  93805 

7IHE  I6NT1  00  2 

-21 .  «ta 


22.00 
22. *2 


23.30 
23. M2 


«I69.1Q 


9999,99 
MSI. 40 


M  36 . 70 


-6.2 


999.9 
-10.  M 


999.9 

-11.7 


-12.3 


24.00 

427.60 

7076 

-12.4 

30.0 

2o.o  ; 

b  25.00 

9999.99 

7392 

999.9 

-9.9 

-99.9 

31.16 


31 
32.00 


9999.99 

316.00 


309. MO 
9999.99 


999.9 

-29.6 


-99.9 

20.0 


■  -6.00 

9999.99 

1C609 

999.9 

-< 

37.00 

9999,99 

10901 

999.9 

-1 

_  37.06 

2SO.OO 

10930 

-43.2 

■  38.00 

9999.99 

11178 

999.9 

■  33.00 

9999.99 

9784 

999.9 

■  34.00 

9999.99 

10056 

999.9 

— 

■  34.18  280.70  10138  -37.3  11 

47.00 

47.48 


162.30 

157.00 


8 

5 


4 

2 


13689 

13890 


!  48.00 

1  4  9  54 

9999.99 

150.00 

4\  JO 

9999.99 

142.80 

1  51.00 

9999.99 

\  51.06 

13S.80 

51.54 

130.70 

999.9 

999.9 


-66.0 

67.1 


1M988 


>  -99.9 

232  \ 

>  -99.9 

241 

DEC- 1 4-92  MON  11:4! 


NfiVOCEANCOMDET  ASHEVILLE 


T  ALLAHASSEC.  FLOBlOj _ 9-2S-1992.  PRELIMINARY _ 

R*DIO$ONO£/R*WI*<SONOE  OBSERVATION  W8AN  NO.  93805  TINE  »6HT)  DO  2 


TTHE  PRESSURE  HEIGHT 


<  H*  /SECI  <HBS J  JH-MSL1 


TEHP  op  oepr 


< 0E6  Cl  «0E6  Cl 


VINO  KINO 

0 IR I  DEG 3  SPD4H/H 


52.00 


♦999.99 


15016 


999.9 


-99.9 
99.9 


57.30 

58.00 


58.29 

59.00 


9999.99 


ICO. 00 
9999.99 


95.90 

9999.99 


16565 

6721 


16895 

17026 


-70.5 
9 


-69.5 
ooe  .  o 


67.00 

68.00 


66.59 

69.00 


9999.99 

9999.99 


56.80 

9999.99 


19918 

19729 


19999 
0029 


999.9 

999.9 


-62.9 
99.9 


70.00 

9999.99 

71.00 

9999,99 

20638 

999.9 

9999.99 

92.90 


21578 

21829 


999.9 

-58.5 


39.90 

22293 

-55.6 

9999.99 

22560 

999.9 

32.80 

9999.99 


-56.0 

999,9 


< 

( 

13.00 

39.00 

9999.99  29506  999.9 

9999.99  29829  999.9 

i 

-99.9  82 

-99.9  89 

7.2 

7.7 

85.00 

9999.99  25151  999.9 

9.9 

-99.9  98 

7.7 

B-54 


DEC- 14-92  HON  11:41  NAVOCEhNCOMDEI  hSHEvii.Lt  FAX  NO.  nOkbSuoV. 


TAULAHASSEC.  FLORIDA _ 9-25-1492 _ PRELIMINARY _ 

RADIOSONOE/RAVXNSONOE  OBSERVATION  NBAN  NO.  93805  TINE  (6hT)  00  2 


EL(  TINE  PRESSURE 
IMIn/SECJ  <hbsi 


HEIGHT  TENP  OP  OCPR 

»N-NSL>  JOES  Cl  JOES 


RH  Ml NO  WIND 

DIRI0E6J  SPOJN/Sl 


91.00 

92.00 


94.36 


9999.99 

9999.99 


IS. 80 


2 

2 


27099 

27419 


27733 

28052 


28244 


999.9 

999.9 


-45. 6 


ENO  OF  AVAILABLE  PRELIMINARY  DATA 


TALLAHASSEE,  FLORIOA  9-25-1992  PRellHINAftV _ 


RADIOSONDE /RAWI NSCNDE  OBSERVATION  V B AN  NO.  93805  TINE  (GHTJ  12  2 


TINE  PRESSURE 
mi.  /S£CJ  IHBSl 


.00  1019.90 


.29  1000*00 

9999.99 


9999.99 
992.60 


925.00 

9999.99 


HEIGHT  1EHP  OP  OEPR 

( M-HSL  >  IOEG  CJ  j 0E6  C) 


RH  ttlNO  VINO 

OIR  j DE6 1  SPOIH/S) 


999.9 
10.2 


16.8 

999.9 


999.9 

9.9 

-99.9  137 

15.7  .7 

95.7  135 

1  9999.99 

2829 

999.9 

H 

!  729.00 

2883 

9.0 

4 

99.9 

103  ! 

-99,9 

87  ( 

93.9 

90  1 

90.2 

102  < 

-99.9 

108  ( 

79.3 

112  ( 

-99.9 

130  ! 

75.8 

130  < 

12.00 

12.18 


12.29 

13.00 


13.12 

13.29 


13.30 

13.36 


9999.99 
6S0.30 


698.10 

9999.99 


629.60 

625.50 


623. SO 
621.90 


999.9 


999.9 


15.00 

15.18 


9999.99 

589.20 


999.9 


16.92 

17.00 


555.60 
9.9 


DEC-14-92  MON  11:43 


NAVOCEANCOfIDEI  A3riE*iu.E 


Tallahassee#  florid*  9-25-1992  preliminary 


RAOIOSONDE/RAWINSONOE  OBSERVATION  WBAN  NO.  93805  TIME  (6MT)  12  2 


eV  ^  TIME  PRESSURE  height  tTSp  op  depr 
IH. .4/SEC)  t  Hb$  )  IM-MSL)  (0E6  Cl  IOEG  Cl 


NINO  WINO 

OIR(OEG)  SPDIM/S) 


B-57 


DEC- 1 4-92  MOM  ii- 43  NfiVUCEfiN-diut  i  nStitviLU  fftX  NO.  i  i 


ALLAHASSEE.  FLORID* _ 

I AQIOSONOE/RAMINSONDE  OBSERVATION  UBAN  NO-  936QS  TINE  (6MTI  12  2 


:  TIME  PRESSURE  HEIGHT  UHP  OP  OEPR 

/SEC )  (MBS)  <M-RSL>  <0£<L  Cl _ <QE6__  Ct 


4*. 00 


49.00  13S.60 

49.36  131.30 


[IllmlKU'il.H'll 


TALLAHASSEE,  FLORIDA  9-25-1992  PRELIMINARY 


RAOIOSONOC /R AMI NSONDl OBSERVATION  MEAN  NO,  93805  TIME  (GMT)  12  Z 


ELAP  TIME  PRESSURE 
IP(  /SEC  I  (MBS! 


HEIGHT 
I H-MSL  J 


TEMP  op  oepr 
<OEG  Cl  (CEG  Cl 


77.  oe 

30.00 

20061 

-SO. 8 

78.00 

9999.99 

20136 

999.9 

-1 

79.00 

9999.99 

20509 

999.9 

-1 

02.00 

(13.00 


60.00 

9999.99 

26062 

999.9 

60.36 

20.00 

26701 

-09.0 

DEC- 14-92  MON  12:24 


NAVOCEANOOMDE '  -.c 


!  7042590672 


T  A  1.LAHASSEE,  FLORIDA _  <-26-1992  PRELIHINAPT _ 

rT()  JOSONDE  /  R  A  W I NSONDE  OBSERVATION  VB  AN  NO.  9380S  TIME  J6MTJ  00  Z 


IB  tine  pressure 

< HIN/SEC 1  I N8S 1 


HEIGHT 


TEHP  OP  DEPR 


ih-hslj 

«0E6  Cl 

IOEG  C) 

RH  NINO  WIND 

DXRIOEG)  SPOIM/SI 


I 

I 


DEC- 14-92 


12:24 


NAV0CEANC0MDE1  rtSHEvlLLE  FAX  NO.  1  /u4.jdj,-  _ 


I 


Tt|.LAHASS£E,  FLORID* 


<-26-1992 


preliminary 


R AO  10$ ONOE/ RAM  INSONDE  OBSERVATION  MB AN  NO.  93805 


TIN£  IGHTJ  00  Z 


tine  pressure 


HEIGHT 


TENP  OP  DEPR 


RH 


MIND 


MIND 


■  21.00 

9999.99 

S892 

999.9 

-* 

21.06 

500.00 

5873 

-6.8 

26.92  000. 00  7589  -16.5  10. 0  92.1  181  3.1 

27.00 _ 9999.99 _ 7669 _ if?  * _ -9.9 _ -99. 9 _ 189  5.  1 


I 

-  B-61 


NAVOCEANCOMDET  ASHEVILLE  FAX  NO.  17042590672 


T ALIAHASSEE  «  FLORIDA  _  9-26-1992 _ PRELIMINARY _ 


RAOIOSONOE/RAWINSONOE  OBSERVATION  UB  AM  NO.  93805  TIME  IGHT1  00  2 


(MlN/SEC)  (MBS! 


39.00 


9999.99 


HEIGHT 

IM-HSLI 


1X197 


TEMP  DP  OEPR 
1 0E6  Cl  (DEB  C) 


BIND  MIND 

PIRI0E6!  SPDCM/SJ 


999.9 


999.9 

999.9 


92.00 

9999.99 

12091 

999.9 

- 

93.00 

9999.99 

12391 

999.9 

- 

93.12 

200.00 

12901 

-56.0 

• 

99.00 

9999.99 

12599 

999.9 

- 

99.18 

191.60 

12673 

-58.0 

• 

95.00 

9999.99 

12870 

999.9 

- 

96.00 

9999.99 

13151 

999.9 

- 

97.00 

9999.99 

13932 

999.9 

- 

i 

I 

1 


98.00 

98.06 


99.00 

99.06 


£0.00 

50.06 


50.98 

51.00 


9999.99 

159.6 


9999.99 
50.00 


9999.99 

192.80 


138.00 

9999.99 


13752 


19135 
1 


19938 

19967 


19671 

19733 


999.9 

66.2 


999.9 


999.9 
69.7 


-69.0 
999.9 


5.30 

56.00 


S7.00 

57.36 


107. SO 
9999.99 


9999.99 

96.10 


16192 

16291 


16602 

1680* 


-72.6 

999.9 


999.9 
9.8 


61.00 

9999.99 

17807 

999.9 

-1 

62.00 

77.20 

18109 

-65.7 

63.00 

9999.99 

18393 

999.9 

HQ* 

69.00 

9999.99 

18678 

999.9 

•i 

69.06 

70.00 

18706 

-69.9 

65.00 

9999.99 

19005 

999.9 

67.00 

68.00 


70.30 


61.80 


9999.99 

9999.99 


50.00 


1997 


19666 

19990 


20780 


999.9 
999.9 


>  -99.9 

322  ! 

! _ -99.9 _ 

325  ! 

"T  7  8  » 

121 

123 

-99  .9 

122 

-99  •  9 

109 

85 

-99*9 

78 

67 

92 

-99 .9 

55 

-99.9 

65 

«.0  0.0 

69 

B-62 


DEC- 14-92  HON  12:26 


NAVOCEANCOMDET  ASn- v i^lE  FAX  NO.  i 7042590c V. 


TALLAHASSEE,  FLORID* _ 7-26-1992  PRELIMINARY 

RADIOSONOE/RAWINSONDE  OBSERVATION  WBAN  NO.  93805  TIME  <GHTl  00  2 


~i.  P  T IME  PRESSURE 
(MIN/SECl  I  MB S I 


71.00 


9999.99 


HEIGHT 
(H-MSL I 


20996 


2 


temp  op  oepr 

COEG  Cl  (0E6 


WIND  UlNO 

OIR ( DEG  I  SPO(M/S> 


73.00 

9999.99 

21601 

999.9 

79.00 

9999.99 

21920 

999.9 

74  •  £9 

39.80 

75.00 

9999.99 

22243 

999.9 

6.00 

77.00 


9999.99 

9999.99 


79.00 

9999.99 

23654 

999.9 

- 

79.06 

31.50 

23690 

-56.0 

- 

22591 

22939 


999.9 

999.9 


_  82.00 

26.80 

24727 

•S3. 6 

•  1 

m  83.00 

9999.99 

25066 

999.9 

)  -99.9 

74  « 

1  -99.9 

77  1 

-99.9 

77  1 

-99.9 

77  < 

U  U  feth'J  -sl 


I 

DEC-3 4-32  MON  12-26  NftVOCEANCOMDET  ASHEVILLE  FAX  NO.  1704259067i  P.06  | 


TALLAHASSEE.  fLORIDj _ llJ.6^1992 - PREUHlWAgJf - 

RADIOSONDE/RAWINSONOE  OBSERVATION  VBAN  NO.  93605  TINE  <6MT1  12  2  ■ 


E  P  TINE  PRESSURE  HEIGHT  TENP  OP  OEPR  RH  HIND  MINQ 


DEC- 14-92 


NAVOCEANCOMDET  ASHEVILLE  FAX  NO.  1704259067; 


TALLAHASSEEi  FLORIDA  _ 9-26-1992 _ PRELIMINARY _ 


RADIOSONDE /RAW INSONDE  OBSERVATION  wB AN  NO.  93BCS  TINE  (GNTl  12  Z 


T  TINE  pressure” 

lnlN/S£C )  (NBSJ 


HEIGHT 
<N-NSt » 


TENP  dp  depr 
(DE6  Cl  <  DE6  Cl 


WIND  WIND 

DIRIOEG)  SPO(H/S) 


22.36  472.30  63Z1 

0.6 

5 

23.48 

24.00 


24.06 

24.10 


450.40 
9999.99 


444.70 
440.00 


66.4  146 

5 

3 

HH 

s 

4 

SO. 00 
50.54 


52.36 


121.90 


15435 


-70.2 


B-65 


DEC- 14-92  NON  12:2c 


NAVOCEANCOMDET  ASn'EviLLE  FAX  NO.  17u42odJo72 


TALLAHASSEE.  FLORID* _  9-26-1992 _ PRELIMINARY 

RAOlOSOHDE/RAWlNSONOE  OBSERVATION MAN  HO. 9380S TIME  I SHT )  12  2 


iMIN/SECl 


52. SR  119.90 


HEIGHT 

TENP 

DP  DEPP 

IH-HSU 

( DEG  Cl 

(0E6  Cl 

OlRIOESl  SPO I  M/S  I 


15533 


999.99  16187  999.9 

S6.00  9999.99  J6508 _ 999.9 _ - 


59.92 
60. 00 


60.59 

61.00 


62.00 

62.12 


62.36 

63.00 

63.06 

69.00 


69.92 
65 


83.70 
.99 


78.60 

9999.99 


9999.99 

73.30 


71.90 

9999.99 

70.00 


69.10 


71.00 
72 


9999.99 
9999.99 


17699 
79 


16026 


18382 
99 


18563 

_U6JJ_ 

18725 


19258 

9357 


1 

2 


20397 


21953 

21820 


-68.9 

99. 


-66.3 

999.9 


999.9 


-67.1 
999.9 
-66.6 
.9 


-66.2 

999.9 


-60.2 
999 


999.9 

999.9 


75.00 

9999.99 

22921 

999.9 

- 

76.00 

9999.99 

999.9 

• 

77.00 

9999.99 

23659 

999.9 

- 

78.00 

30.00 

MINIM 

-59. 8 

- 

76.92 

28.60 

29326 

-55.1 

— 

79.00 

9999.99 

29999 

999.9 

9»< 

9999.99 

9999.99 


89.00 

9999.99 

26729 

999.9 

85.00 _ 

_ 9999.99 

999.9 

27868 


DEC- j  4-92  MON  12:28 


DEC-.l 4-92  M 

ON  12:28 

NAV0CEANC0MDE1 

ASHEV;u.t 

FAX  NO. 

17042bsuc/i 

F.  ua 

TALLAHASSEE 

.  FLORIDA 

4-26-1992 

PRELIMINARY 

RAOIOSONOE/RAVINSONDE 

OBSERVATION 

UBAN  no 

.  93805 

TIME 

(GMT)  12 

2 

l  P  TIME 
(HIN/SECI 

PRESSURE 
( MBS  1 

HEIGHT 
(M-M$L J 

TEMP 
( 0E6  Cl 

OP  OEPR 
(DEG  Cl 

Rh 

X 

UINO 

OIR(OEG) 

uTtlTnil 

87.00 

9999.99 

28115 

999.9 

-9.9 

-99.9 

66 

ii.i 

88.00 

9999.99 

28608 

999.9 

-9.9 

-99.9 

67 

11.8 

89.00 

9999. 

fKTTKSI 

-9.9 

69 

11.8 

89.48 

12.90 

29497 

-42.8 

-9.9 

-99.9 

71 

10.8 

90.00 

9999.99 

29605 

999.9 

-9.9 

-99.9 

72 

_ UL«J 

91.00 

9999.99 

999.9 

-9.9 

-99.9 

70 

8.7 

92.00 

9999.99 

999.9 

-ItS _ 

-99.9 

73 

8.2  . 

93.00 

10.00 

31218 

-42.7 

-9.9 

-99.9 

73 

7.7 

94.00 

9999.99 

31766 

999.9 

-9.9 

73 

8.2 

94.18 

9.00 

31931 

-41.7 

-9.9 

-99.9 

999 

999.9 

94.48 

8.60 

32240 

-42.0 

-9.9 

-99,9 

999 

999.9 

DEC- 14-92  MON  12:2s 


liiiVoCtANujML't  no 


TALLAHASSEE.  FLORIOA _  9-2  7-1992 _ PRELIWINAftV _ 

3*fl IOSONOE/R AWIN5  0N0E  OBSERVATION  vBiN  NO.  9380S  TIME  «6MT  1  00  Z 


El  P  TIME 
IMIN/SCC 


PRESSURE 
«MBS) _ 


OP  OEPR 
I0EG  Cl 


UINO 
S PD < M/Sl 


DEC- 1.4-92  MON  12:30 


NAVOCEANCOMDET  ASHEVILLE 


Fha  NO.  i  V042E9.'C  £ 


TALLAHASSEE 

.  FLORIDA 

9-27- 

1992 

PRELIMINARY 

RADIOSONDE /RAM JNSONCE 

OBSERVATION 

UBAN  NO.  93805 

TIME 

IGMTJ  00 

2 

<  ►  fl*C 

PRESSURE 

HEIGHT 

TEMP 

OP  0EPR 

RH 

NINO 

UlNO 

(MIN/SECI 

(MBS! 

(H-HSLI 

(0E6  Cl 

(0EG  C) 

8 

0IR(DE6) 

SP0  <  M/ S  I 

27.00 

9999.99 

7270 

999.9 

-9.9 

-99.9 

199 

7.7 

28.00 

9999.99 

7548 

999.9 

-9.9 

-99.9 

194 

8.7 

28.12 

400.00 

7604 

-15.6 

1.8 

86.0 

196 

8.7 

29.00 

9999.99 

7827 

999.9 

-9.9 

-99.9 

202 

7.7 

30.00 

9999.99 

_ 8105 _ 

999.9 

-9.9 

-99.9 

205 

6.7 

31.00 

9999.99 

HU 

-9.9 

-99.9 

188 

5.1 

32.00 

347.10 

■Bm 

3.0 

76.2 

189 

4.1 

33.00 

9999.99 

8946 

999.9 

-99.9 

207 

5.7 

34.00 

9999.99 

9230 

999.9 

-99.9 

213 

6.7 

35.00 

9999.99 

9515 

999.9 

-9.9 

-99.9 

222 

6.2 

35.42 

300.00 

9714 

-31.0 

3.4 

71.4 

223 

6.7 

36.00 

9999,99 

9798 

999.9 

-9.9 

-99.9 

223 

7.2 

37.00 

9999.99 

10078 

999.9 

-9.9 

-99.9 

218 

8.7 

38.00 

9999.99 

10358 

999.9 

-9.9 

-99.9 

223 

9.8 

39.00 

9999.99 

10638 

999.9 

-9.9 

-99.9 

228 

10.8 

39.30 

257. SO 

10778 

-40.0 

58.0 

230 

10. 6 

40.00 

9999.99 

10922 

999.9 

-99.9 

10.3 

40.12 

250.00 

10979 

-41.8 

-9.9 

-99.9 

232 

10.3 

41.00 

9999.99 

11209 

999.9 

-9.9 

-99.9 

233 

11.3 

42.00 

9999.99 

11497 

999.9 

-99.9 

233 

11.8 

43.00 

9999.99 

11785 

999.9 

■On 

-9V. 9 

cifiiKTTXI 

12.3 

44.00 

9999.99 

12073 

999.9 

mmm 

-99.9 

234 

13.9 

r  45.00 

9999.99 

12361 

999.9 

Bxv 

-99.9 

238 

13.9 

l  45.18 

200.00 

12447 

-55.3 

-9.9 

■C JEM 

wn 

13.9 

46.00 

9999.99 

12634 

999.9 

-9.9 

s 

13.4 

47.00 

9999.99 

12900 

999.9 

ma^srm 

248 

11.8 

48.00 

9999.99 

13167 

999.9 

ms 

248 

12.3 

’  49.00 

9999.99 

13433 

999.9 

-9.9 

-99.9 

245 

13.9 

49.36 

166.40 

13593 

-65.4 

-9.9 

-99.9 

253 

13.4 

£0.00 

9999.99 

13739 

999.9 

-9.9 

-99.9 

26C 

12.9 

50.24 

158.60 

13885 

-66.5 

-9.9 

-99.9 

265 

11.8 

51.00 

9999,99 

14068 

999.9 

-9.9 

-99.9 

272 

10.3 

SI. 30 

150.00 

14220 

-69.6 

-9.9 

-99.9 

282 

9.3 

52.00 

9999.99 

14372 

999.9 

-9.9 

-99.9 

292 

8.2 

52.48 

140.30 

14616 

-72.0 

-9.9 

-99.9 

317 

S.  7 

53.00 

9999,99 

14667 

999.9 

-9.9 

-99.9 

322 

5.1 

54.00 

9999.99 

_ 14920 _ 

999.9 

-9.9 

-99.9 

9 

3.6 

54.24 

131.00 

mmm' 

-99.9 

23 

3.6 

55.00 

9999.99 

■SH 

rh 

-99.9 

45 

4.1 

55.54 

122.20 

15432 

-72.6 

-9.9 

-99.9 

72 

4.6 

56.00 

9999.99 

15461 

999.9 

-9.9 

-99.9 

75 

4.6 

56.12 

120.40 

15519 

-72.7 

-9.9 

-99.9 

77 

4.6 

56.30 

118.60 

15608 

-71.8 

-9.9 

-99.9 

79 

4.6 

57.00 

9999.99 

15766 

999.9 

-9.9 

-99.9 

84 

5.1 

57.18 

113.60 

15861 

-73.2 

-9.9 

-99.9 

85 

5.7 

56.00 

9999.99 

16059 

999.9 

-9.9 

-99.9 

86 

7.2 

59.00 

9999.99 

16343 

999.9 

-9.9 

-99.9 

89 

9.3 

59.06 

104.10 

16371 

-74.2 

-9.9 

-99.9 

89 

9.3 

60.00 

100.00 

16606 

-73.7 

-9.9 

-99.9 

90 

10.3 

60.24 

98.20 

16712 

-74.1 

-9.9 

-99.9 

92 

10.3 

tl.OO 

9999.99 

16871 

999.9 

-9.9 

-99.9 

96 

9.8 

61.12 

94.70 

16924 

-72.0 

-9.9 

-99.9 

96 

9.3 

62.00 

9999.99 

17127 

999.9 

-9.9 

-99.9 

97 

7.7 

63.00 

9999.99 

17380 

999.9 

-9.9 

-99,9 

84 

msm 

B-69 


DEC- 14-92  MON  12: 30 


Tallahassee .  florid* 
RADIOSONDE /RAW INSONOE 


K  >  TIME  PRESSURE 
(NlN/SECl 


63. <42 


6  <4. 00 
64.24 


65.00 
65.24 


66.00 

,  6 7 .0.0- 

67.06 

68.00 


68.12 

69.00 


70.00 


9999.99 

82.70 


9999.99 

79.30 


9999.99 

9999.99 

73.40 

9999.99 


70.00 


NAV0CEANC0KDE1  AShEViLLE  FAX  NO.  17042530672 


9-27-1992 _ PRELIMINARY _ _ 

OBSERVATION  WB AN  NO.  93805  TIME  I 6NT )  00  2 


17630 

17728 


17879 

17980 


18146 

J.,8.4,2,3. 

18451 

18690 


18743 


DEC- 1 4-92  MON  12:31  NAVOCEANCOfIDET  ASHEVILLE  FAX  NO.  1704259Ub.E  F.  13 


TALLAHASSEE.  FLORID* _ 9-27-1992 _ PRELIMINARY _ 

RAOIOSONOE/RAM1NSONOC  OBSERVATION  NBAN  NO.  93805  Tl«E  CGNTJ  00  Z 

~C  P  TINE — PRESSURE  HEIGHT  TEMP  OP  OEPR  RH  HIND  NINO 

(HlN/SEC)  jJHBSI _ In-HSL»  <OSG  Ci  <DE6  C) _ >  0IRl0E6>  SP0<H/S> 

102. DO  9999.99 _ 31709 _ 999.9  -9.9 _ -99.9 _ _1&3 _ 3.6 

102.30  9.00  31993  -99.7  -9.9  -99.9  107  3.6 

103.00  9999.99 _ 32182  999.9  -9.9  -99.9 _ Ui _ 3.fe_ 

103.18  TTfC  32325  -89.9 -9.9 -99.9 999 999.9 


ID  OF  AVAILABLE  PRELIMINARY  data 


DEC- 14.-92  HON  12:32  NAVOCEANCOHDE1  tnhEtfil.Lt  FAX  NO.  1704259067^ 


r*LLAHASSEE.  FLORID* _  9-27-1992 _ PBClI  *1  MARY - 

SADIOSONDE/RAWlNSONDE  OBSERVATION  UBAN  NO.  9380S  TINE  IGNTJ  12  2 


E(f  '  TINE  PRESSURE 
CH.N/SECJ 


11.92 


12.36 


68S.30 


662.00 


16.00 

17.0 


560.60 

9999.99 


3 

3 


-.5 

999.9 


rUi 


22.1 2 
'3.00 


957.10 
99 


9 

9 


-1C. 7 
999.9 


999.9 


IHW 


r*» 


-99.9 

220 

s. 

bS«6 

_ Uk _ 

_ Ll. 

him 


B-72 


W  MW  M 


DEC- 1 4-92  NON  12: 32  NAVOCEANCOMDET  ASHEVIlLE  FAX  Nu.  :7042b30672 


TALLAHASSEE .  FLORIDA  _ 9-27-1992  PRELIMINARY 


RADIOSONDE/RAVInSONOE  OBSERVATION  U6AN  NO.  93805  TIME  I 6HT 1  12  Z 


E(  ’  TIME  PRESSURE 
<MaN/SEC)  <mbs> 


HEIGHT  TEMP  DP  DEPR 

CM-HSU  <0£6  C» 


RH  VINO  HIND 

DIRIOEGI  SPD I M/ 


28.00  9999.99 

28.59  393.90 


8391  999.9 

.  8693 


3C.00  9999.99 
30.36  318.90 


9057  999.9 

29.3 


HAVOCEANC0HDET  ASHEVILLE  FAX  NO.  17042590672 


TALLAHASSEE.  fLQBXO* _  9-27-1992 _ PRCtlHlNART _ _ 

RADIOSONDE/ftAWlNSONOE  OBSERVATION MB AN  NO. *3605 TIME  I6NT1  12 


Ef'  P  Time  PRESSURE 
(...N/SEC I  TNBSI 


HEIGHT 


TEMP  DP  DEPR 


th-hsli 

( OEG  C> 

< DC6  CJ 

NINO 

DZRJ0E6) 


MIND 
PO<  H/Sl 


S9.00 


9999.99 


79. 2H 
BO.  00 


60.30 

81.00 


81.48 

82.00 


83.00 

83.54 


26.50 

9999.99 


24.80 

9999.99 


22.80 

9999.99 


9999.99 

20.00 


.9.18 

90.00 


90.30 

91.00 


92.00 


9999.99 

26594 

499.9 

mi 

9999.99 

27022 

999.9 

-< 

9999,99 

27450 

999.9 

-< 

9999.99 

27878 

999.9 

16.00 

28006 

-50.0 

9999.99 

28336 

999.9 

14.10 

9999.99 


13.00 

9999,99 


9999.99 


26639 

29155 


29381 

29628 


30121 


-47.6 

999.9 


-43. 

999. 


999.9 


DEC- 14-92  MON  12:35 


NAVOCEANCOMDET  ASHEVILLE  FAX  NO.  17042590672 


I 

■ 


P.  Uj 


DEC-14-92  ttON  12:36 


KAVOCEANCOMDE'l  ASHEVILLE  FAX  NO.  17042590672 


TALLAHASSEE,  f LORIOA _ 9-2S- 

RAOIOSONDE/RAWINSONDE  OBSERVATION  NB  AN  NO.  *3805 


.  IH I N  ART 


TINE  I  GUT  1  00  2 


£L'«  TINE  PRESSURE  HEIGHT 

ti  i/SECI  (HBS )  I H-HSLI 


TEMP  OP  OEPR 


.24  1000.00 


ULL~m~a<:  null  j •  -a o 


NAVOCEANCOMDET  ASHEVILLE  FAX  NO.  17042590672 


TALLAHASSEE,  FLORIDA  0-28-1092  PRELIMINARY _ 

-RADlOSONOE/RAMlNSONDE  OBSERVATION  WBAN  NO.  «38G5  TlHE  IGHTj  00  2 


~^I*N/SEC1  IN8S1 


HE  1 GHf  TEH?  DPOEFR  WINO 

IH-HSL) _  (0E6  CJ  (0E6  Cl 


tr»  m|-*  luj®  «|uj  uUi  m  n  -4 


DEC' 14-92  MON  Ir -o' 


NAVOCEriNCOMDET  ASHEVILLE  FAX  NO.  17042590672 


I 

■  DEC-14-92  MOK  12-38  NAVOCEANCOI1DE7  ASHEViLLE  FAX  NO.  1704259067-'  P.  07 


Tallahassee,  florid* _ 9-29-1992 _ pbelihihabt _ 

RAOIOSONOE/RAUINSONOE  OBSERVATION  U8AN  NO.  9360S  TIME  ( GMT  I  00  Z 


DEC-14-92  MON  12:38  NAVOCEANCOMDET  A3HE'v’i__E  FAX  NO.  1704259057c 


TAHA'hASSCC,  FLORID* _  9-29-1992 _ PRELIMINARY _ 

RADIOSONDE/RAUINSONDE  OBSERVATION  MB AN  NO.  93805  TIME  ( GMT  I  DO  2 


NINO  WIND 

DIR  ( OEG I  SPO (M/SI 


82.00 

9999.99 

11885 

999.9 

- 

83.00 

9999.99 

12172 

999.9 

- 

83.82 

200.00 

12373 

-55.8 

- 

88.00 

9999.99 

12857 

999.9 

• 

8S.0Q 

9999.99 

12738 

999.9 

- 

85.30 

188.60 

12878 

..  -80.1 

• 

86.00 

9999.99 

13019 

999.9 

- 

87.00 

9999.99 

13301 

999.9 

-1 

8B.00 

9999,99 

13582 

999.9 

♦  1 

89.00 

9999.99 

13868 

999.9 

-< 

l  -99.9 

260 

13.9 

1  -99.9 

266 

12.3 

DEC-14-92  HON  II 


NAVOCEANCOfIDET  ASHEVILLE  FAX  NO.  1704259067^ 


Tallahassee,  Florida _ 9-29-19*2  preliminary _ 

RAOIOSONOE/RAWINSONOE  OBSERVATION  MEAN  NO.  93805  TINE  IGMTJ  00  Z 


P  TINE  PRESSURE 


iN/SECJ  <NBS) 


HEIGHT  TENP  OP  OEPR 

(n-HSLt  (OEG  Cl  I0E6  Cl 


VINO  MIND 

OIRlOESI  SPO ( N/S 1 


CM 


DEC- 14-32  MON  12:40 


r.  10 


NA'/GCEANCOMDE ;  r.Onc.  :i_lE  FAX  NO.  17042530o 


TALLAHASSEE.  FLOglO* _ 9-29-1992  PRELIMINARY _ 

BAOIOSONDE/BaVINSONDE  OBSERVATION  VBAN  NO.  93*05  TINE  IGNTI  00  2 

l>  p  TINE  PRESSURE  HEIGHT  TEHP  OP  OEPR  RH  NINO  MIND 

(l  N/SEC)  tHBSl _ IN-HSU  IDES  C)  10E6  C) _ »  OIR(DEG)  SPDIN/SI 

93 . 00  9999.99 _ 27895  999,9  -9.9  -99.9 _ LIB _ 7.2 

93.10  16.20  27952  -87.3  -9.9  -99.9  119  7.2 

99.00  9999.99 _ 28220  999.9  -9.9  -99.9 _ LSI! _ 7.2 

95.00  9999.99  28603  999.9  -9.9  -99.9  129  6.7 

96.00  9999.99 _ 28985  999.9  -9.9 _ -99.9 _ Li2 _ 8.7 

97.00  13.10  29368  -88.0  -9.9  -99.9  163  7.7 

98.00  9999.99 _ 29811  999.9  _  -9.9  _  _-_99.9 _ LIS _ 6.2 

98.12  12.10  29899  -86.3  -9.9  -99.9  183  6.2 

99.00  9999.99  1P210  999.9  -9.9  -99.9  196 _ 6.7 

100.00  9999.99  30599  999.9  -9.9  -99.9  211  7.2 

_ 101.00  _  9999.99 _ 30988  999.9  -9.9  _ -99. 9_  235 _ Lt_L_ 

101.30  10.00  31102  -80.8  -9.9  -99.9  999  999.9 

lrt?.nn  9-7n  311S9  -tii.t  .a.a  coo  oaa_a 


DEC- 14-92  MON  12:40  NnVOOEnNCOMDET  hSKEV i LLE  rh/i  tiC.  1  VU4^t> 


TALLAHASSEE.  FLOBIO* _  9-29-1902  PBCLiWIMAftY _ 

TikDlOSONOE/RAMINSCNDC  OBSEfiVAT ION  HBAN  NO.  93805  TIME  <GMTi  12  2 


10.30 


10. M2 
11.00 


.60 
730.20 


725.60 


3145 

7.9 

♦ 

1  9999.99 

3200 

999.9 

•  1 

13.00 
13. 24 


14.00 

14.06 


9999.99 
663. SO 


650.50 

648.30 


-9. 

,9 

-99.9 

34S  ; 

5. 

,3 

68.7 

_ 341 _  ; 

.  15.30 

618.60 

4156 

■  15.36 

616.40 

4185 

609.90 

607.90 


16.30 

597.60 

4436  1 

'  .42 

593.40 

4493  J 

. .  .54 
17.00 


589.10 

9999.99 


1.0  19.8 


>M  M IM  0» 


DEC- i 4-92  MON  12:42 


NAVOCEANuOMDtl  ASHE', 


fALl.AHASSEtf,  FLORIDA  _ 9-29-1992 _ PRELIMINARY _ _ 

lAOlOSOWDE/RAWINSONOE  OBSERVATION  W6AN  NO.  9380S  TIME  IGMTJ  12  Z 


L{  TIME  PRESSURE 
(Mln/SEC  1  IMBSI 


HEIGHT 

IM-MSLI 


TEMP  OP  OEPR 
IOEG  Cl  (DEG  Cl 


KINO 

D1RIDEGI 


58.36 

100.00 

16S89 

-72.8 

59.00 

9999.99 

16696 

999.9 

-1 

60.00 

60.12 


9999.99 

93.00 


16962 

17015 


999.9 

-72.1 


B-85 


DEO- 1 4-92 


NAVOCEANCGHDET  riSHEv'iLLE  FAX  NO.  i7u42b9ut7i 


TALLAHASSEE.  rtOWXO* _ 9-29-1992 _ PRELIMINARY 

RAOIOSONOE/RAVINSONOE  OBSERVATION  UBAN  NO.  93805  TIHE  »GMT  )  «  2 


rCT  T 1HE  PRESSURE  HEIGHT  TEMP  OP  OEPR 

IHan/SCCI  (MbSJ  <H-nSL>  10EG  CJ  <0E6  Cl 


RH  VINO  VINO 

OlR I  DEG  I  SPOIM/SJ 


END  OF  AVAILABLE  preliminary  data 


APPENDIX  C 

LOWTRAN  7  INPUT  AND  OUTPUT  FILES 


C-l 


Mode  of  Execution 
'  '->del  Atmosphere 

Type  of  Atmospheric  Path 

Mode  of  Execution 

Executed  With  Multiple  Scattering 

Temperature  &  Pressure  Altitude  Profile 
Water  Vapor  Altitude  Profile 
Ozone  Altitude  Profile 
Methane  Altitude  Profile 
Nitrous  Oxide  Altitude  Profile 
Carbon  Monoxide  Altitude  Profile 
Other  Gases  Altitude  Profile 

Radiosonde  Data  are  to  be  Input 

Output  File  Options 

Temp  at  Boundary  (.000  -  T  @  1st  level) 
Surface  Albedo  (.000  -  Blackbody) 

Run  #  1  of  1  LOWTRAN 


LOWTRAN 

New  Model  Atmosphere 
Slant  Path 
Transmittance 
Yes 

New  Model  Atmosphere 
New  Model  Atmosphere 
New  Model  Atmosphere 
New  Model  Atmosphere 
New  Model  Atmosphere 
New  Model  Atmosphere 
New  Model  Atmosphere 

Yes 

Include  ATM  Profiles 

.000 

.0000 

Card  1  F10=Keys 


Aerosol  Model  Used  No  Aerosol  Attenuation 

seasonal  Modifications  to  Aerosols  Fall- Winter 

Upper  Atmosphere  Aerosols  (30-100  km)  Background  Stratospheric 

Air  Mass  Character  for  Navy  Maritime  Aersols  0 

Use  Cloud/Rain  Aerosol  Extensions  No  Clouds  or  Rain 

Use  of  Army  (VSA)  for  Aerosol  Extension  No 

Surface  Range  for  Boundary  Layer  .002 

Wind  Speed-Navy  Maritime  Aerosols(m/s)  .000 

24-Hr  Ave  Wind  Speed-Navy  Maritime(m/s)  .000 

Rain  Rate  (mm/hr)  .000 

Ground  Altitude  above  Sea  Level  (km)  .002 


Run  #  1  of  1  LOWTRAN  Card  2  F10=Keys 


C-3 


.002 


Tnitial  Altitude  (km) 

Final  Altitude/Tangent  Height  (km)  .005 

Initial  Zenith  Angle  (degrees)  89.900 

Path  Length  (km)  1.160 

Earth  Center  Angle  (degrees)  .000 

Radius  of  Earth  (km)  [.000  -  default]  .000 

Type  of  Path  Long 


Initial  Frequency  714.286  cm-1  Wavelength  3.000  tm 
Final  Frequency  3333.333  cm-1  Wavelength  14.000  im 
Frequency  Increment  (wavenumber)  10.000 

Run  #  1  of  1  LOWTRAN  Cards  3  &  4  FI  0-Keys 

Number  of  Plots  0 

Hard  Copy  Option  Printer  Output 

Foreground/Background  Color  Select  15 

Interactive  Graphics  Mode  640X350  dot  Mode 


Run  #  1  of  1 


ONPLT  Input 


FlO-Keys 


17 


Number  of  Atmospheric  Layers 
?"oply  Molecular  Densities  by  Layer  Yes 

Supply  Aerosol  Information  by  Layer  Yes 

Title:  ADAK  20FEB92  00:00  ZULU 


Run  #  1  of  1  LOWTRAN  Card  2c 


Boundary  Altitude  (km)  Layer  #  1  of  17 
Pressure 

P— *ssure  Option/Units 
aperature 

Temperature  Option/Units 

Mol 
H20 
03 
CO 
02 
S02 
NH3 

Aerosol  Extinction  at  0.35  1m  (1/km) 
Equivalent  Liquid  H20  Content  (gm/m3) 
Rain  Rate  (mm/hr) 

Aerosol  Model  Used 
Use  Ctoud/Rain  Aerosol  Extensions 
Upper  Atmosphere  Aerosols  (30-100  km) 
Seasonal  Modifications  to  Aerosols 
Change  Profile  Region 

Run  #  1  of  1  LOWTRAN 


.003 

1007.900 
Units  are  (mb) 
3.900 

Units  are  (±C) 


.000 

.000 

.000 

No  Aerosol  Attenuation 
No  Clouds  or  Rain 
Background  Stratospheric 
Determined  by  Model 
No 

Cards  2cl  -  2c3  F10«Keys 


Density  Option/Units  Mol  Density  Option/Units 

7.500E+01  %  Rel  Humidity  C02  .OOOE+OO  Use  SubArctic  Winter 
.OOOE-fOO  Use  SubArctic  Winter  N20  .000E+00  Use  SubArctic  Winter 

.OOOE+OO  Use  SubArctic  Winter  CH4  .000E+O0  Use  SubArctic  Winter 

.OOOE+OO  Use  SubArctic  Winter  NO  .OOOE+OO  Use  SubArctic  Winter 

.OOOE+OO  Use  SubArctic  Winter  N02  .OOOE+OO  Use  SubArctic  Winter 

.OOOE+OO  Use  SubArctic  Winter  HN03  .OOOE+OO  Use  SubArctic  Winter 


C-5 


Boundary  Altitude  (km)  Layer  #  2  of  17 
essure 

i  ressure  Option/Units 
Temperature 

Temperature  Option/Units 


.411 

958.300 
Units  are  (mb) 
.000 

Units  are  (|C) 


Density  Option/Units  Mol 

8.900E401  %  Rel  Humidity  C02 
.000E+00  Use  SubArctic  Winter  N20 
.OOOE+OO  Use  SubArctic  Winter  CH4 
.000E+00  Use  SubArctic  Winter  NO 
.000E+00  Use  SubArctic  Winter  N02 


Density  Option/Units 

.000E+O0  Use  SubArctic  Winter 
.000E+O0  Use  SubArctic  Winter 
.OOOE+OO  Use  SubArctic  Winter 
.000E+00  Use  SubArctic  Winter 
.OOOE+OO  Use  SubArctic  Winter 


NH3  .OOOE+OO  Use  SubArctic  Winter  HNQ3  .OOOE+OO  Use  SubArctic  Winter 


Aerosol  Extinction  at  0.55  im  (1/km) 
Equivalent  Liquid  H20  Content  (gm/m3) 
Rain  Rate  (mm/hr) 

Aerosol  Model  Used 
Use  Cloud/Rain  Aerosol  Extensions 
Upper  Atmosphere  Aerosols  (30-100  km) 
Seasonal  Modifications  to  Aerosols 
Change  Profile  Region 


Run  #  1  of 


LOWTRAN 


.000 

.000 

.000 

No  Aerosol  Attenuation 
No  Clouds  or  Rain 
Background  Stratospheric 
Determined  by  Model 
No 

Cards  2cl  -  2c3  F10=Keys 


Boundary  Altitude  (km)  Layer  #  3  of  17 
’ressure 

Pressure  Option/Units 
Temperature 

Temperature  Option/Units 


Mol  Density  Option/Units 


.742 

919.400 
Units  are  (mb) 
-2.700 

Units  are  (±C) 


Mol  Density  Option/Units 


H20  9.300E+01  %  Rel  Humidity 

03  .OOOE+OO  Use  SubArctic  Winter 

CO  .000E+00  Use  SubArctic  Winter 

02  .OOOE+OO  Use  SubArctic  Winter 

S02  .OOOE+OO  Use  SubArctic  Winter 

NH3  .OOOE+OO  Use  SubArctic  Winter 

Aerosol  Extinction  at  0.55  im  (1/km) 
Equivalent  Liquid  H20  Content  (gm/m3) 
Rain  Rate  (mm/hr) 

Aerosol  Model  Used 
Use  Cloud/Rain  Aerosol  Extensions 
Upper  Atmosphere  Aerosols  (30-100  km) 
Seasonal  Modifications  to  Aerosols 
Change  Profile  Region 


C02  .OOOE+OO  Use  SubArctic  Winter 

N20  .OOOE+OO  Use  SubArctic  Winter 

CH4  .OOOE+OO  Use  SubArctic  Winter 

NO  .OOOE+OO  Use  SubArctic  Winter 

N02  .OOOE+OO  Use  SubArctic  Winter 

HN03  .OOOE+OO  Use  SubArctic  Winter 


.000 

.000 

.000 

No  Aerosol  Attenuation 
No  Clouds  or  Rain 
Background  Stratospheric 
Determined  by  Model 
No 


Run  #  1  of  1 


LOWTRAN 


Cards  2cl  -  2c3  FlO-Keys 


C-6 


.773 


Boundary  Altitude  (km)  Layer  #  4  of  17 
essure 

.  .essure  Option/Units 
Temperature 

Temperature  Option/Units 

Mol 
H20 
03 
CO 
02 
S02 
NH3 

Aerosol  Extinction  at  0.35  1m  (1/km) 
Equivalent  Liquid  H20  Content  (gm/m3) 
Rain  Rate  (mm/hr) 

Aerosol  Model  Used 
Use  Cloud/Rain  Aerosol  Extensions 
Upper  Atmosphere  Aerosols  (30-100  km) 
Seasonal  Modifications  to  Aerosols 
Change  Profile  Region 

Run  #  1  of  1  LOWTRAN 


Boundary  Altitude  (km)  Layer  #  5  of  17 
Pressure 

Pressure  Option/Units 
Temperature 

Temperature  Option/Units 

Mol 
H20 
03 
CO 
02 
S02 
NH3 

Aerosol  Extinction  at  0.55  im  (1/km) 
Equivalent  Liquid  H20  Content  (gm/m3) 
Rain  Rate  (mm/hr) 

Aerosol  Model  Used 
Use  Cloud/Rain  Aerosol  Extensions 
Upper  Atmosphere  Aerosols  (30-100  km) 
Seasonal  Modifications  to  Aerosols 
Change  Profile  Region 

Run  #  1  of  1  LOWTRAN 


915.800 
Units  are  (mb) 
-2.700 

Units  are  (iC) 


.000 

.000 

.000 

No  Aerosol  Attenuation 
No  Clouds  or  Rain 
Background  Stratospheric 
Determined  by  Model 
No 

Cards  2cl  -  2c3  FlO-Keys 


.951 

895.500 
Units  are  (mb) 
-2.600 

Units  are  (iC) 


.000 

.000 

.000 

No  Aerosol  Attenuation 
No  Clouds  or  Rain 
Background  Stratospheric 
Determined  by  Model 
No 

Cards  2cl  -  2c3  FI0«Keys 


Density  Option/Units 


Mol  Density  Option/Units 


9.300E+01  %  Rel  Humidity  C02 
.OOOE+OO  Use  SubArctic  Winter  N20 
.OOOE+OO  Use  SubArctic  Winter  CH4 
.OOOE+OO  Use  SubArctic  Winter  NO 
.000E+00  Use  SubArctic  Winter  N02 
.000E+00  Use  SubArctic  Winter  HN03 


.OOOE+OO  Use  SubArctic  Winter 
.OOOE+OO  Use  SubArctic  Winter 
.OOOE+OO  Use  SubArctic  Winter 
.OOOE+OO  Use  SubArctic  Winter 
.OOOE+OO  Use  SubArctic  Winter 
.OOOE+OO  Use  SubArctic  Winter 


Density  Option/Units 


7.100E+01  %  Rel  Humidity  C02 
.OOOE+OO  Use  SubArctic  Winter  N20 
.OOOE+OO  Use  SubArctic  Winter  CH4 
.OOOE+OO  Use  SubArctic  Winter  NO 
.OOOE+OO  Use  SubArctic  Winter  N02 
.OOOE+OO  Use  SubArctic  Winter  HN03 


Mol  Density  Option/Units 


.OOOE+OO  Use  SubArctic  Winter 
.OOOE+OO  Use  SubArctic  Winter 
.OOOE+OO  Use  SubArctic  Winter 
.OOOE+OO  Use  SubArctic  Winter 
.OOOE+OO  Use  SubArctic  Winter 
.OOOE+OO  Use  SubArctic  Winter 


C-7 


Boundary  Altitude  (km)  Layer  #  6  of  17 
Pressure 

ssure  Option/Units 
temperature 

Temperature  Option/Units 


1.050 

884.400 
Units  are  (mb) 
-3.200 

Units  are  (iC) 


Mol  Density  Option/Units 


Mol  Density  Option/Units 


H20  6.900E+01  %  Rel  Humidity 

03  .000E+00  Use  SubArctic  Winter 

CO  .000E+00  Use  SubArctic  Winter 

02  .OOOE-fOO  Use  SubArctic  Winter 

S02  .OOOE-fOO  Use  SubArctic  Winter 

NH3  .OOOE-fOO  Use  SubArctic  Winter 

Aerosol  Extinction  at  0.55  im  (1/km) 
Equivalent  Liquid  H20  Content  (gm/m3) 
Rain  Rate  (mm/hr) 

Aerosol  Model  Used 
Use  Cloud/Rain  Aerosol  Extensions 
Upper  Atmosphere  Aerosols  (30-100  km) 
Seasonal  Modifications  to  Aerosols 
Change  Profile  Region 


C02  .OOOE-fOO  Use  SubArctic  Winter 

N20  .OOOE-fOO  Use  SubArctic  Winter 

CH4  .OOOE-fOO  Use  SubArctic  Winter 

NO  .OOOE-fOO  Use  SubArctic  Winter 

N02  .000E+00  Use  SubArctic  Winter 

HN03  .OOOE-fOO  Use  SubArctic  Winter 


Run  #  1  of  1 


LOWTRAN 


.000 

.000 

.000 

No  Aerosol  Attenuation 
No  Clouds  or  Rain 
Background  Stratospheric 
Determined  by  Model 
No 

Cards  2cl  -  2c3  FI  0-Keys 


Boundary  Altitude  (km)  Layer  #  7  of  17 
Pressure 

ssure  Option/Units 
temperature 

Temperature  Option/Units 


Mol  Density  Option/Units 


1.218 

865.800 
Units  are  (mb) 
-1.100 

Units  are  (±C) 


H20  4.000E+01  %  Rel  Humidity 

03  .OOOE-fOO  Use  SubArctic  Winter 

CO  .OOOE-fOO  Use  SubArctic  Winter 

02  .OOOE-fOO  Use  SubArctic  Winter 

S02  .OOOE+OO  Use  SubArctic  Winter 

NH3  .OOOE+OO  Use  SubArctic  Winter 

Aerosol  Extinction  at  0.55  im  (1/km) 
Equivalent  Liquid  H20  Content  (gm/m3) 
Rain  Rate  (mm/hr) 

Aerosol  Model  Used 
Use  Cloud/Rain  Aerosol  Extensions 
Upper  Atmosphere  Aerosols  (30-100  km) 
Seasonal  Modifications  to  Aerosols 
Change  Profile  Region 


Mol  Density  Option/Units 


C02  .OOOE+OO  Use  SubArctic  Winter 

N20  .OOOE+OO  Use  SubArctic  Winter 

CH4  .OOOE+OO  Use  SubArctic  Winter 

NO  .OOOE+OO  Use  SubArctic  Winter 

N02  .OOOE+OO  Use  SubArctic  Winter 

HN03  .OOOE+OO  Use  SubArctic  Winter 

.000 

.000 

.000 

No  Aerosol  Attenuation 
No  Clouds  or  Rain 
Background  Stratospheric 
Determined  by  Model 
No 


Run  #  1  of  1 


LOWTRAN 


Cards  2cl  -  2c3  FI  0-Keys 


C-8 


1.319 


Boundary  Altitude  (km)  Layer  #  8  of  17 
essure 

Pressure  Option/Units 
Temperature 

Temperature  Option/Units 


854.900 
Units  are  (mb) 
-.800 

Units  are  (iC) 


Mol  Density  Option/Units 


Mol  Density  Option/Units 


H20  2.300E+01  %  Rel  Humidity 

03  .OOOE+OO  Use  SubArctic  Winter 

CO  .OOOE+OO  Use  SubArctic  Winter 

02  .OOOE+OO  Use  SubArctic  Winter 

S02  .000E+00  Use  SubArctic  Winter 

NH3  .OOOE+OO  Use  SubArctic  Winter 

Aerosol  Extinction  at  0.55  im  (1/km) 
Equivalent  Liquid  H20  Content  (gm/m3) 
Rain  Rate  (mm/hr) 

Aerosol  Model  Used 
Use  Cloud/Rain  Aerosol  Extensions 
Upper  Atmosphere  Aerosols  (30-100  km) 
Seasonal  Modifications  to  Aerosols 
Change  Profile  Region 


C02  .OOOE+OO  Use  SubArctic  Winter 

N20  .OOOE+OO  Use  SubArctic  Winter 

CH4  .OOOE+OO  Use  SubArctic  Winter 

NO  .OOOE+OO  Use  SubArctic  Winter 

N02  .OOOE+OO  Use  SubArctic  Winter 

HN03  .OOOE+OO  Use  SubArctic  Winter 


Run  #  1  of  1 


LOWTRAN 


.000 

.000 

.000 

No  Aerosol  Attenuation 
No  Clouds  or  Rain 
Background  Stratospheric 
Determined  by  Model 
No 

Cards  2cl  -  2c3  F10=Keys 


Boundary  Altitude  (km)  Layer  #  9  of  17 
Pressure 

Pressure  Option/Units 
Temperature 

Temperature  Option/Units 


Mol  Density  Option/Units 


1.452 

840.800 
Units  are  (mb) 
.000 

Units  are  (iC) 


Mol  Density  Option/Units 


H20  3.200E+01  %  Rel  Humidity 

03  .OOOE+OO  Use  SubArctic  Winter 

CO  .OOOE+OO  Use  SubArctic  Winter 

02  .OOOE+OO  Use  SubArctic  Winter 

S02  .OOOE+OO  Use  SubArctic  Winter 

NH3  .OOOE+OO  Use  SubArctic  Winter 

Aerosol  Extinction  at  0.55  im  (1/km) 
Equivalent  Liquid  H20  Content  (gm/m3) 
Rain  Rate  (mm/hr) 

Aerosol  Model  Used 
Use  Cloud/Rain  Aerosol  Extensions 
Upper  Atmosphere  Aerosols  (30-100  km) 
Seasonal  Modifications  to  Aerosols 
Change  Profile  Region 


C02  .OOOE+OO  Use  SubArctic  Winter 

N20  .OOOE+OO  Use  SubArctic  Winter 

CH4  .OOOE+OO  Use  SubArctic  Winter 

NO  .OOOE+OO  Use  SubArctic  Winter 
N02  .OOOE+OO  Use  SubArctic  Winter 

HN03  .OOOE+OO  Use  SubArctic  Winter 


.000 

.000 

.000 

No  Aerosol  Attenuation 
No  Clouds  or  Rain 
Background  Stratospheric 
Determined  by  Model 
No 


Run  #  1  of 


LOWTRAN 


Cards  2c  1  -  2c3  F10=Keys 


C-9 


Boundary  Altitude  (km)  Layer  #  10  of  17 
Pressure 

r  ’ssure  Option/Units 
.nperature 

Temperature  Option/Units 


1.481 

837.700 
Units  are  (mb) 
.200 

Units  are  (1C) 


Mol  Density  Option/Units  Mol  Density  Option/Units 

H20  2.900E+01  %  Rel  Humidity  C02  .000E+00  Use  SubArctic  Winter 

03  .000E400  Use  SubArctic  Winter  N20  .000E+00  Use  SubArctic  Winter 

CO  .000E+00  Use  SubArctic  Winter  CH4  .OOOE+OO  Use  SubArctic  Winter 

02  .OOOE+OO  Use  SubArctic  Winter  NO  .000E+00  Use  SubArctic  Winter 

S02  .OOOE+OO  Use  SubArctic  Winter  N02  .OOOE+OO  Use  SubArctic  Winter 

NH3  .OOOE+OO  Use  SubArctic  Winter  HN03  .OOOE+OO  Use  SubArctic  Winter 


Aerosol  Extinction  at  0.5S  im  (1/km)  .000 

Equivalent  Liquid  H20  Content  (gm/m3)  .000 

Rain  Rate  (mm/hr)  .000 

Aerosol  Model  Used  No  Aerosol  Attenuation 

Use  Cloud/Rain  Aerosol  Extensions  No  Clouds  or  Rain 

Upper  Atmosphere  Aerosols  (30-100  km)  Background  Stratospheric 

Seasonal  Modifications  to  Aerosols  Determined  by  Model 

Change  Profile  Region  No 


Run  #  1  of  1  LOWTRAN  Cards  2cl  -  2c3  FI  0-Keys 


Boundary  Altitude  (km)  Layer  #  11  of  17 
Pressure 

r  ssure  Option/Units 
.  .nperature 

Temperature  Option/Units 


1.550 

830.600 
Units  are  (mb) 
.000 

Units  are  (±C) 


Density  Option/Units  Mol 

2.800E+01  %  Rel  Humidity  C02 
.OOOE+OO  Use  SubArctic  Winter  N20 
.OOOE+OO  Use  SubArctic  Winter  CH4 
.OOOE+OO  Use  SubArctic  Winter  NO 
.000E+00  Use  SubArctic  Winter  N02 


Density  Option/Units 

.OOOE+OO  Use  SubArctic  Winter 
.OOOE+OO  Use  SubArctic  Winter 
.OOOE+OO  Use  SubArctic  Winter 
.OOOE+OO  Use  SubArctic  Winter 
.OOOE+OO  Use  SubArctic  Winter 


NH3  .OOOE+OO  Use  SubArctic  Winter  HN03  .OOOE+OO  Use  SubArctic  Winter 


Aerosol  Extinction  at  0.55  im  (1/km) 
Equivalent  Liquid  H20  Content  (gm/m3) 
Rain  Rate  (mm/hr) 

Aerosol  Model  Used 
Use  Cloud/Rain  Aerosol  Extensions 
Upper  Atmosphere  Aerosols  (30-100  km) 
Seasonal  Modifications  to  Aerosols 
Change  Profile  Region 


.000 

.000 

.000 

No  Aerosol  Attenuation 
No  Clouds  or  Rain 
Background  Stratospheric 
Determined  by  Model 
No 


Run  #  1  of  1 


LOWTRAN 


Cards  2cl  -  2c3  FlO-Keys 


C-10 


1.626 


Boundary  Altitude  (km)  Layer  #  12  of  17 
F  ssure 

i  ~ssure  Option/Units 
Temperature 

Temperature  Option/Units 


822.700 
Units  are  (mb) 
-.300 

Units  are  (±C) 


Mol  Density  Option/Units 


Mol  Density  Option/Units 


H20  3.700E+01  %  Rel  Humidity 

03  .OOOE+OO  Use  SubArctic  Winter 

CO  .OOOE+OO  Use  SubArctic  Winter 

02  .OOOE+OO  Use  SubArctic  Winter 

S02  .OOOE+OO  Use  SubArctic  Winter 

NH3  .OOOE+OO  Use  SubArctic  Winter 

Aerosol  Extinction  at  0.55  !m  (1/km) 
Equivalent  Liquid  H20  Content  (gm/m3) 
Rain  Rate  (mm/hr) 

Aerosol  Model  Used 
Use  Cloud/Rain  Aerosol  Extensions 
Upper  Atmosphere  Aerosols  (30-100  km) 
Seasonal  Modifications  to  Aerosols 
Change  Profile  Region 


C02  .OOOE+OO  Use  SubArctic  Winter 

N20  .OOOE+OO  Use  SubArctic  Winter 

CH4  .OOOE+OO  Use  SubArctic  Winter 

NO  .OOOE+OO  Use  SubArctic  Winter 

N02  .OOOE+OO  Use  SubArctic  Winter 

HN03  .OOOE+OO  Use  SubArctic  Winter 


Run  #  1  of  1 


LOWTRAN 


.000 

.000 

.000 

No  Aerosol  Attenuation 
No  Clouds  or  Rain 
Background  Stratospheric 
Determined  by  Model 
No 

Cards  2cl  -  2c3  F10=Keys 


Boundary  Altitude  (km)  Layer  #  13  of  17  1.875 

*essure  797.400 

.  .essure  Option/Units  Units  are  (mb) 

Temperature  -1.300 

Temperature  Option/Units  Units  are  (1C) 


Mol  Density  Option/Units 


Mol  Density  Option/Units 


H20  1.200E+01  %  Rel  Humidity 

03  .OOOE+OO  Use  SubArctic  Winter 

CO  .OOOE+OO  Use  SubArctic  Winter 

02  .OOOE+OO  Use  SubArctic  Winter 

S02  .OOOE+OO  Use  SubArctic  Winter 

NH3  .OOOE+OO  Use  SubArctic  Winter 

Aerosol  Extinction  at  0.55  tm  (1/km) 
Equivalent  Liquid  H20  Content  (gm/m3) 
Rain  Rate  (mm/hr) 

Aerosol  Model  Used 
Use  Cloud/Rain  Aerosol  Extensions 
Upper  Atmosphere  Aerosols  (30-100  km) 
Seasonal  Modifications  to  Aerosols 
Change  Profile  Region 


C02  .OOOE+OO  Use  SubArctic  Winter 

N20  .OOOE+OO  Use  SubArctic  Winter 

CH4  .OOOE+OO  Use  SubArctic  Winter 

NO  .OOOE+OO  Use  SubArctic  Winter 

N02  .OOOE+OO  Use  SubArctic  Winter 

HN03  .OOOE+OO  Use  SubArctic  Winter 


.000 

.000 

.000 

No  Aerosol  Attenuation 
No  Clouds  or  Rain 
Background  Stratospheric 
Determined  by  Model 
No 


Run  #  1  of  1 


LOWTRAN 


Cards  2cl  -  2c3  FI  0-Keys 


C-ll 


2.103 


Boundary  Altitude  (km)  Layer  #  14  of  17 
Pressure 

Pressure  Option/Units 
Temperature 

Temperature  Option/Units 


775.000 
Units  are  (mb) 
-2.000 

Units  are  (IC) 


Mol  Density  Option/Units 


Mol  Density  Option/Units 


H20  1.200E+01  %  Rel  Humidity 

03  .OOOE+OO  Use  SubArctic  Winter 

CO  .OOOE+OO  Use  SubArctic  Winter 

02  .OOOE+OO  Use  SubArctic  Winter 

S02  .OOOE+OO  Use  SubArctic  Winter 

NH3  .OOOE+OO  Use  SubArctic  Winter 

Aerosol  Extinction  at  0.55  tm  (1/km) 
Equivalent  Liquid  H20  Content  (gm/m3) 
Rain  R;  te  (mm/hr) 

Aerosol  Model  Used 
Use  Cloud/Rain  Aerosol  Extensions 
Upper  Atmosphere  Aerosols  (30-100  km) 
Seasonal  Modifications  to  Aerosols 
Change  Profile  Region 


C02  .OOOE+OO  Use  SubArctic  Winter 

N20  .OOOE+OO  Use  SubArctic  Winter 

CH4  .OOOE+OO  Use  SubArctic  Winter 

NO  .OOOE+OO  Use  SubArctic  Winter 

N02  .OOOE+OO  Use  SubArctic  Winter 

HN03  .OOOE+OO  Use  SubArctic  Winter 


Run  #  1  of  1 


LOWTRAN 


.000 

.000 

.000 

No  Aerosol  Attenuation 
No  Clouds  or  Rain 
Background  Stratospheric 
Determined  by  Model 
No 

Cards  2cl  -  2c3  F10=Keys 


Boundary  Altitude  (km)  Layer  #  15  of  17 
Pressure 

Pressure  Option/Units 
Temperature 

Temperature  Option/Units 


Mol  Density  Option/Units 


2.242 

761.500 
Units  are  (mb) 
-3.000 

Units  are  (IC) 


Mol  Density  Option/Units 


H20  3.600E+01  %  Rel  Humidity 

03  .OOOE+OO  Use  SubArctic  Winter 

CO  .OOOE+OO  Use  SubArctic  Winter 

02  .OOOE+OO  Use  SubArctic  Winter 

S02  .OOOE+OO  Use  SubArctic  Winter 

NH3  .OOOE+OO  Use  SubArctic  Winter 

Aerosol  Extinction  at  0.55  im  (1/km) 
Equivalent  Liquid  H20  Content  (gm/m3) 
Rain  Rate  (mm/hr) 

Aerosol  Model  Used 
Use  Cloud/Rain  Aerosol  Extensions 
Upper  Atmosphere  Aerosols  (30-100  km) 
Seasonal  Modifications  to  Aerosols 
Change  Profile  Region 


C02  .OOOE+OO  Use  SubArctic  Winter 

N20  .OOOE+OO  Use  SubArctic  Winter 

CH4  .OOOE+OO  Use  SubArctic  Winter 

NO  .OOOE+OO  Use  SubArctic  Winter 

N02  .OOOE+OO  Use  SubArctic  Winter 

HN03  .OOOE+OO  Use  SubArctic  Winter 


.000 

.000 

.000 

No  Aerosol  Attenuation 
No  Clouds  or  Rain 
Background  Stratospheric 
Determined  by  Model 
No 


Run  #  1  of  1 


LOWTRAN 


Cards  2cl  -  2c3  F10*Keys 


C-12 


2.471 


'undary  Altitude  (km)  Layer  #  16  of  17 
i  ressure 

Pressure  Option/Units 
Temperature 

Temperature  Option/Units 


739.700 
Units  are  (mb) 
-5.100 

Units  are  (±C) 


Mol  Density  Option/Units 


Mol  Density  Option/Units 


H20  5.500E+01  %  Rel  Humidity 

03  .OOOE+OO  Use  SubArctic  Winter 

CO  .000E+00  Use  SubArctic  Winter 

02  .000E+00  Use  SubArctic  Winter 

S02  .OOOE+OO  Use  SubArctic  Winter 

NH3  .OOOE+OO  Use  SubArctic  Winter 

Aerosol  Extinction  at  0.55  im  (1/km) 
Equivalent  Liquid  H20  Content  (gm/m3) 
Rain  Rate  (mm/hr) 

Aerosol  Model  Used 
Use  Cloud/Rain  Aerosol  Extensions 
Upper  Atmosphere  Aerosols  (30-100  km) 
Seasonal  Modifications  to  Aerosols 
Change  Profile  Region 


C02  .OOOE+OO  Use  SubArctic  Winter 

N20  .OOOE+OO  Use  SubArctic  Winter 

CH4  .OOOE+OO  Use  SubArctic  Winter 

NO  .OOOE+OO  Use  SubArctic  Winter 

N02  .OOOE+OO  Use  SubArctic  Winter 

HN03  .OOOE+OO  Use  SubArctic  Winter 


Run  #  1  of 


LOWTRAN 


.000 

.000 

.000 

No  Aerosol  Attenuation 
No  Clouds  or  Rain 
Background  Stratospheric 
Determined  by  Model 
No 

Cards  2cl  -  2c3  F10=Keys 


Boundary  Altitude  (km)  Layer  #  17  of  17 
Pressure 

Pressure  Option/Units 
Temperature 

Temperature  Option/Units 


Mol  Density  Option/Units 


3.055 

686.300 
Units  are  (mb) 
-9.900 

Units  are  (iC) 


H20  7.000E+01  %  Rel  Humidity 

03  .OOOE+OO  Use  SubArctic  Winter 

CO  .OOOE+OO  Use  SubArctic  Winter 

02  .OOOE+OO  Use  SubArctic  Winter 

S02  .OOOE+OO  Use  SubArctic  Winter 

NH3  .OOOE+OO  Use  SubArctic  Winter 

Aerosol  Extinction  at  0.55  im  (1/km) 
Equivalent  Liquid  H20  Content  (gm/m3) 
Rain  Rate  (mm/hr) 

Aerosol  Model  Used 
Use  Cloud/Rain  Aerosol  Extensions 
Upper  Atmosphere  Aerosols  (30-100  km) 
Seasonal  Modifications  to  Aerosols 
Change  Profile  Region 


Mol  Density  Option/Units 


C02  .OOOE+OO  Use  SubArctic  Winter 

N20  .OOOE+OO  Use  SubArctic  Winter 

CH4  .OOOE+OO  Use  SubArctic  Winter 

NO  .OOOE+OO  Use  SubArctic  Winter 

N02  .OOOE+OO  Use  SubArctic  Winter 

HN03  .OOOE+OO  Use  SubArctic  Winter 


.000 

.000 

.000 

No  Aerosol  Attenuation 
No  Clouds  or  Rain 
Background  Stratospheric 
Determined  by  Model 
No 


Run  #  1  of  1 


LOWTRAN 


Cards  2cl  -  2c3  F10=Keys 


C-13 


1 


***** 


0  CARD  1 
, CARD  2 
0  GNDALT - 
0  CARD  2C  ***** 


*****  LOWTRAN  7  ***** 

7201000000 
0  2  0  0  0  0  .002  .000 
.00 

17  1  1ADAK  20FEB92  00:00  Z 


0  1  0  .000  .00 
.000  .000  .002 


MODEL  ATMOSPHERE  NO.  7  ICLD  -  0 


MODEL  0/7  USER  INPUT  DATA 


.005  1.008E+03  3.900E+00  7.500E+01  O.OOOE+OO  O.OOOE+OO  ABH55555555555 

O.OOOE+OO  0.000E+00  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  0.000E+O0  O.OOOE+OO  O.OOOE+OO 
O.OOOE+OO 

.000  .000  .000  0  0  0  0  0 

.411  9.583E+02  O.OOOE+OO  8.900E+01  O.OOOE+OO  O.OOOE+OO  ABH55555555555 

O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO 
O.OOOE+OO 

.000  000  .000  0  0  0  0  0 

.742  9. 1 94E+02-2. 700E+00  9.300E+01  O.OOOE+OO  O.OOOE+OO  ABH55555555555 

O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO 
O.OOOE+OO 

.000  .000  .000  0  0  0  0  0 

.773  9.158E+02-2.700E+00  9.300E+01  O.OOOE+OO  O.OOOE+OO  ABH55555555555 

O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO 
O.OOOE+OO 

.000  .000  .000  0  0  0  0  0 

.951  8.955E+02-2.600E+00  7.100E+01  O.OOOE+OO  O.OOOE+OO  ABH55555555555 

O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO 
O.OOOE+OO 

.000  .000  .000  0  0  0  0  0 

1.050  8 .844E+02- 3 .200E+00  6.900E+01  O.OOOE+OO  O.OOOE+OO  ABH55555555555 

O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO 
O.OOOE+OO 

.000  .000  .000  0  0  0  0  0 

I  >21 8  8.658E+02- 1 . 1 OOE+OO  4.000E+0 1  O.OOOE+OO  O.OOOE+OO  ABH55555555555 

O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO 
0  OOOE+OO 

.000  .000  .000  0  0  0  0  0 

1.319  8.549E+02-8.000E-01  2.300E+01  O.OOOE+OO  O.OOOE+OO  ABH55555555555 

O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO 
O.OOOE+OO 

.000  .000  .000  0  0  0  0  0 

1.452  8.408E+02  O.OOOE+OO  3.200E+01  O.OOOE+OO  O.OOOE+OO  ABH55555555555 

O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO 
O.OOOE+OO 

.000  .000  .000  0  0  0  0  0 

1.481  8.377E+02  2.000E-01  2.900E+01  O.OOOE+OO  O.OOOE+OO  ABH55555555555 

O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO 
O.OOOE+OO 

.000  .000  .000  0  0  0  0  0 

1.550  8.306E+02  O.OOOE+OO  2.800E+01  O.OOOE+OO  O.OOOE+OO  ABH55555555555 

O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO 
O.OOOE+OO 

.000  .000  .000  0  0  0  0  0 

1.626  8.227E+02-3.000E-01  3.700E+01  O.OOOE+OO  O.OOOE+OO  ABH55555555555 

O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO 


C-14 


O.OOOE+OO 


.000  .000  .000  0  0  0  0  0 

1.875  7.974E+02- 1 .300E+00  1.200E+01  O.OOOE+OO  O.OOOE+OO  ABH55555555555 

O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO 
O.OOOE+OO 

.000  .000  .000  0  0  0  0  0 
2.103  7.750E+02-2.000E+00  1.200E+01  O.OOOE+OO  O.OOOE+OO  ABH55555555555 

O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO 
O.OOOE+OO 

.000  .000  .000  0  0  0  0  0 

2.242  7.615E+02-3.000E+00  3.600E+01  O.OOOE+OO  O.OOOE+OO  ABH55555555555 

O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO 
O.OOOE+OO 

.000  .000  .000  0  0  0  0  0 

2.471  7 .397E+02- 5 . 100E+00  5.500E+01  O.OOOE+OO  O.OOOE+OO  ABH555S5555555 

O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO 
O.OOOE+OO 

.000  .000  .000  0  0  0  0  0 

3.055  6.863E+02-9.900E+00  7.000E+01  O.OOOE+OO  O.OOOE+OO  ABH55555555555 

O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO 
O.OOOE+OO 

.000  .000  .000  0  0  0  0  0 


Z  P  T  REL  H  H20  CLD  AMT  RAIN  RATE  AEROSOL 

(KM)  (MB)  (K)  (%)  (GM  M-3)  (GM  M-3)  (MM  HR-1)  TYPE  PROFILE 

.005  1007.900  277.05  74.94  4.732E+00  O.OOOE+OO  O.OOOE+OO  USER  RAIN  NO  CLOUD  USER  RAIN  NO 

.411  958.300  273.15  88.93  4.31  OE+OO  O.OOOE+OO  O.OOOE+OO  USER  RAIN  NO  CLOUD  i  3EK  ,<.ATN  NO 

.742  919.400  270.45  92.92  3.730E+00  O.OOOE+OO  O.OOOE+OO  USER  RAIN  NO  CLOUD  SFr’  IN  NO 

.773  915.800  270.45  92.92  3.730E+00  O.OOOE+OO  O.OOOE+OO  USER  RAIN  NO  CLOUD  u,-£R  /.IN  NO 

.951  895.500  270.55  70.94  2.868E+00  O.OOOE+OO  O.OOOE+OO  USER  RAIN  NO  CLOUD  USEP  RAIN  NO 

1.050  884.400  269.95  68.94  2.672E+00  O.OOOE+OO  O.OOOE+OO  USER  RAIN  NO  CLOUD  USER  RAIN  NC 

1.218  865.800  272.05  39.97  1 .795E+00  O.OOOE+OO  O.OOOE+OO  USER  RAIN  NO  CLOUD  USER  RAIN  NC 

1.319  854.900  272.35  22.98  1.054E+00  O.OOOE+OO  O.OOOE+OO  USER  RAIN  NO  CLOUD  USER  RAIN  NC 

1.452  840.800  273.15  31.97  1.550E+00  O.OOOE+OO  O.OOOE+OO  USER  RAIN  NO  CLOUD  USER  RAIN  N< 

1.481  837.700  273.35  28.98  1.424E+00  O.OOOE+OO  O.OOOE+OO  USER  RAIN  NO  CLOUD  USER  RAIN  N( 

1.550  830.600  273.15  27.98  1.356E+00  O.OOOE+OO  O.OOOE+OO  USER  RAIN  NO  CLOUD  USER  RAIN  N> 

1.626  822.700  272.85  36.97  1.755E+00  O.OOOE+OO  O.OOOE+OO  USER  RAIN  NO  CLOUD  USER  RAIN  N 

1.875  797.400  271.85  11.99  5.31 0E-01  O.OOOE+OO  O.OOOE+OO  USER  RAIN  NO  CLOUD  USER  RAIN  N 

2.103  775.000  271.15  11.99  5.057E-01  O.OOOE+OO  O.OOOE+OO  USER  RAIN  NO  CLOUD  USER  RAIN  N 

2.242  761.500  270.15  35.97  1.41 4E+00  O.OOOE+OO  O.OOOE+OO  USER  RAIN  NO  CLOUD  USER  RAIN  N 

2.471  739.700  268.05  54.95  1.859E+00  O.OOOE+OO  O.OOOE+OO  USER  RAIN  NO  CLOUD  USER  RAIN  N 

3.055  686.300  263.25  69.94  1.662E+00  O.OOOE+OO  O.OOOE+OO  USER  RAIN  NO  CLOUD  USER  RAIN  N 

0  CARD  3  •••*•  .002  .005  89.900  1.160  .000  .000  1 

HI  LESS  THAN  FIRST  ALT  RESET 
HI  WAS  .00  1ST  ALT  -  .00 

0  CARD  4  •*•*♦  714.286  3333.333  10.000 

0  PROGRAM  WILL  COMPUTE  TRANSMITTANCE 
0  MULTIPLE  SCATTERING  HAS  BEEN  TURNED  OFF 
0  ATMOSPHERIC  MODEL 

TEMPERATURE  -  7  ADAK  20FEB92  00:00  Z 
WATER  VAPOR  -  7  ADAK  20FEB92  00:00  Z 
OZONE  -  7  ADAK  20FEB92  00:00  Z 

M4  ■  0  M5  -  0  M6  -  0  MDEF  -  0 

0  SLANT  PATH,  HI  TO  H2 
HI  *  .005  KM 

H2  -  .005  KM 

ANGLE  -  89.900  DEG 

RANGE  -  1.160  KM 

BETA  -  .000  DEG 


C-15 


LEN  =  1 

0  FREQUENCY  RANGE 

VI  =  710.0  CM- 1  (  14.08  MICROMETERS) 

V2  =  3330.0  CM-1  (  3.00  MICROMETERS) 

DV  -  10.0  CM-1 

1 

ATMOSPHERIC  PROFILES 

I  2  P  T  N2  CNTMSLF  MOL  SCAT  N-l  03  (UV)  02  (UV) 

(KM)  (MB)  (K)  (MOL/CM2  KM)  (-)  (-)  (ATM  CM/KM)  (ATM  CM/KM) 

1  .00  1007.900  277.0  7.565E-01  1.009E+20  9.807E-01  2.818E-04  1.768E-03  3.716E+04 

2  .41  958.300  273.1  6.986E-01  8.372E+19  9.458E-01  2.718E-04  1.819E-03  3.526E+04 

3  .74  919.400  270.4  6.527E-01  6.272E+19  9.164E-01  2.634E-04  1.841E-03  3.370E+04 

4  .77  915.800  270.4  6.476E-01  6.272E+19  9.128E-01  2.624E-04  1.840E-03  3.351E+04 

5  .95  895.500  270.5  6.188E-01  3.708E+I9  8.923E-01  2.565E-04  1.837E-03  3.244E+04 

6  1.05  884.400  269.9  6.056E-01  3.217E+19  8.832E-01  2.539E-04  1.839E-03  3.197E+04 

7  1.22  865.800  272.0  5.737E-01  1.452E+19  8.579E-01  2.467E-04  1.821E-03  3.068E+04 

8  1.32  854.900  272.4  5.584E-01  5.005E+18  8.462E-01  2.433E-04  1.817E-03  3.009E+04 

9  1.45  840.800  273.1  5.378E-01  1.082E+19  8.298E-01  2.386E-04  1.809E-03  2.927E+04 

10  1.48  837.700  273.4  5.332E-01  9.138E+18  8.261E-01  2.376E-04  1.807E-03  2.909E404 

11  1.55  830.600  273.1  5.248E-01  8.287E+18  8.197E-01  2.357E-04  1.808E-03  2.877E-t04 

12  1.63  822.700  272.9  5.157E-01  1.388E+19  8.I28E-01  2.337E-04  I.809E-03  2.843E+04 

13  1.88  797.400  271.9  4.872E-01  1.271E+18  7.907E-01  2.274E-04  1.815E-03  2.735E+04 

14  2.10  775.000  271.1  4.620E-01  1.152E+18  7.705E-0I  2J16E-04  1.828E-03  2.638E+04 

15  2.24  761.500  270.1  4.485E-01  9.009E+18  7.599E-01  2.185E-04  1.845E-03  2.588E+04 

16  2.47  739.700  268.0  4.282E-01  1.558E+19  7.439E-01  2.I39E-04  1.877E-03  2.513E+04 

17  3.06  686.300  263.3  3.787E-01  1.246E+19  7.028E-01  2.021E-04  1.961E-03  2.324E+04 

1 

ATMOSPHERIC  PROFILES 

I  Z  P  T  CNTMFRN  HN03  AEROSOL  1  AEROSOL  2  AEROSOL  3  AEROSOL  4  AE 
(KM)  (MB)  (K)  MOL/CM2  KM  ATM  CM/KM  (-)  (-)  (-)  (-)  (-)  (-) 

1  .00  1007.900  277.0  1.671E+22  4.908E-06  0.000E+00  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  0.000) 

2  .41  958.300  273.1  1.468E+22  5.101E-06  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  0.0001 

3  .74  919.400  270.4  1.232E+-22  5.234E-06  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  0.000) 

4  .77  915.800  270.4  1.227E+22  5.241E-06  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  0.000) 

5  .95  895.500  270.5  9J34E+-21  5.276E-06  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  0.000 

6  1.05  884.400  269.9  8.515E+21  5.306E-06  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  0.000E+00  0.000 

7  1.22  865.800  272.0  5.564E+21  5.294E-06  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOC 

8  1.32  854.900  272.4  3.225E+21  5.304E-06  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOC 

9  1.45  840.800  273.1  4.647E+-21  5.308E-06  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOC 

10  1.48  837.700  273.4  4.252E+21  5.308E-06  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  0.00' 

11  1.55  830.600  273.1  4.018E+21  5.322E-06  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  0.00 

12  1.63  822.700  272.9  5.154E+21  5.337E-06  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  0.00 

13  1.88  797.400  271.9  1.520E+21  5.383E-06  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  0.00 

14  2.10  775.000  271.1  1.410E+21  5.417E-06  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  0.0C 

15  2.24  761.500  270.1  3.883E+21  5.446E-06  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  0.0< 

16  2.47  739.700  268.0  4.995E+21  5.499E-06  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  0.0' 

17  3.06  686.300  263.3  4.220E+21  5.597E-06  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  0.0' 

1 

ATMOSPHERIC  PROFILES 

(IF  A  MOLECULE  HAS  MORE  THAN  ONE  BAND,  THEN  THE  DATA  FOR  THE  FIRST  BAND  ARE  ! 

I  Z  P  T  H20  03  C02  CO  CH4  N20  02  NH3  NO 

(KM)  (MB)  (K)  G/CM**2/KM  (  ATM  CM/KM 

1  .00  1007.900  277.0  4.69E-01  1.73E-03  3.33E+OI  1.45E-02  1.67E-01  3.09E-02  1.95E+04  4.94E-05  I 

2  .41  958.300  273.1  4.08E-01  1.78E-03  3.00E+01  I.34E-02  1.54E-01  2.96E-02  1.85E+04  4.55E-05  ' 
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3  .74  919.400  270.4  3.40E-01  1.79E-03  2.77E-t01  1.25E-02  I.45E-01  2.85E-02  1.76E+04  4.22E-05  2.60E-05  2 

4  .77  915.800  270.4  3.39E-01  1.79E-03  2.75E+01  1.24E-02  1.44E-01  2.84E-02  1.74E+04  4.19E-05  2.58E-05  2 

5  .95  895.500  270.5  2.55E-01  1.77E-03  2.65E+OI  1.19E-02  1.38E-01  2.75E-02  1.66E+04  4.01E-05  2.50E-05  I 

6  1.05  884.400  269.9  2.35E-01  1.77E-03  2.59E-K51  1.16E-02  1.35E-01  2.71E-02  1.63E+04  3.91E-05  2.45E-05  I 

7  1.22  865.800  272.0  1.54E-01  1.71E-03  2.52E+01  1.10E-02  1.30E-01  2.59E-02  1.50E+04  3.73E-05  2.36E-05  l 

8  1.32  854.900  272.4  8.93E-02  1.70E-03  2.47E+01  1.07E-02  1.27E-01  2.54E-02  1.46E+04  3.63E-05  2.32E-05 

9  1.45  840.800  273.1  1.29E-01  1.67E-03  2.41E+01  1.03E-02  1.23E-01  2.47E-02  1.39E+04  3.49E-05  2.25E-05 

10  1.48  837.700  273.4  1.18E-01  1.67E-03  2.40E+01  1.02E-02  1.23E-01  2.46E-02  1.37E404  3.46E-05  2.24E-05 

11  1.55  830.600  273.1  1.12E-01  1.66E-03  2.37E+01  1.00E-02  1.21E-01  2.43E-02  1.35E+04  3.39E-05  2.21E-05 

12  1.63  822.700  272.9  1.43E-01  1.66E-03  2.33E-t01  9.84E-03  1.19E-01  2.40E-02  1.33E+04  3.31E-05  2.18E-05 

13  1.88  797.400  271.9  4.20E-02  1.65E-03  2.20E+01  9.29E-03  1.13E-01  2.32E-02  1.26E+04  3.05E-05  2.09E-05 

14  2.10  775.000  271.1  3.90E-02  1.65E-03  2.09E+01  8.80E-03  1.08E-01  2.24E-02  1.20E+O4  2.81E-05  2.00E-05 

15  2.24  761.500  270.1  1.07E-01  1.66E-03  2.02E+01  8.54E-03  1.05E-01  2.20E-02  1.17E+04  2.66E-05  1.95E-05 

16  2.47  739.700  268.0  1.37E-01  1.69E-03  1.90E401  8.15E-03  1.00E-01  2.15E-02  1.13E404  2.43E-05  1.87E-05 

17  3.06  686.300  263.3  1.15E-01  1.75E-03  1.64E-t01  7.22E-03  8.90E-02  2.01E-02  1.03E+04  1.86E-05  1.69E-05 


CASE  2B:,  GIVEN  HI,  ANGLE,  RANGE 

NOTE:  H2  IS  COMPUTED  FROM  HI,  ANGLE,  AND  RANGE  ASSUMING  NO  REFRACTION 


SLANT  PATH  PARAMETERS  IN  STANDARD  FORM 

HI  =  .005  KM 

H2  ■=  .007  KM 

ANGLE  -  89.900  DEG 

PHI  -  90.108  DEG 

HMIN  -  .005  KM 

LEN  -  0 

1  CALCULATION  OF  THE  REFRACTED  PATH  THROUGH  THE  ATMOSPHERE 


I  ALTITUDE  THETA  DRANGE  RANGE  DBETA  BETA  PHI  DBEND  BENDING 
FROM  TO 

(KM)  (KM)  (DEG)  (KM)  (KM)  (DEG)  (DEG)  (DEG)  (DEG)  (DEG)  (MB)  (K 

HI  TO  H2 

1  .005  .007  89.900  1.013  1.013  .010  .010  90.108  .001  .001  1007.785  277.04  1.27E-03 


CUMULATIVE  ABSORBER  AMOUNTS  FOR  THE  PATH  FROM  HI  TO  Z 

J  Z  TBAR  HN03  03  UV  CNTMSLF1  CNTMSLF2  CNTMFRN  02 

(KM)  (K)  (ATM  CM)  (ATM  CM)  (MOL  CM-2)  (MOL  CM-2)  (MOL  CM-2)(MOL  CM-2) 

1  .007  277.04  4.973E-06  1.791E-03  1.022E+20  5.383E+19  1.693E+22  3.764E+04 


J  Z  N2  CONT  MOL  SCAT  AER  1  AER  2  AER  3  AER  4  CIRRUS 
(KM) 

1  .007  7.663E-01  9.935E-01  O.OOOE+OO  O.OOOE+OO  0.000E+O0  0.000E+O0  O.OOOE+OO 
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z 

H20  03 

C02 

CO 

CH4 

N20  02 

NH3 

NO 

N02  SC 

(KM) 

(G/CM**2)  ( 

ATM  CM 

) 

1  .01  4.75E-01  1.75E-03  3.37E+01  1.47E-02  1.69E-01  3.13E-02  1.98E+04  5.01E-05  2.99E-05  2.28E-06 


OSUMMARY  OF  THE  GEOMETRY  CALCULATION 


HI 

.005  KM 

H2 

.007  KM 

ANGLE  - 

89.900  DEG 

RANGE  - 

1.013  KM 

BETA  - 

.010  DEG 

PHI 

90.108  DEG 

HMIN  « 

.005  KM 

BENDING  - 

.001  DEG 

LEN 

0 

EQUIVALENT  SEA  LEVEL  TOTAL  ABSORBER  AMOUNTS 

HN03  03  UV  CNTMSLF1  CNTMSLF2  CNTMFRN 
(ATM  CM)  (ATM  CM)  (MOL  CM-2)  (MOL  CM-2)  (MOL  CM-2)  (MOL  CM-2) 

4.973E-06  1.791E-03  1.022E+20  5.383E+19  1.693E+22 


N2  CONT  MOL  SCAT  AER  1  AER  2  AER  3  AER  4  CIRRUS  MEAN 

(PRCNT) 

7.663E-01  9.935E-0I  O.OOOE+OO  0.000E+00  O.OOOE+OO  O.OOOE+OO  O.OOOE+OO  .00 


H20  03  C02  CO  CH4  N20  02 

(G/CM**2)  (  ATM  CM  ) 

4.746E-01  1.752E-03  3.371E+01  1.469E-02  1.691E-01  3.129E-02  1.977E+04 

NH3  NO  N02  S02 

(  ATM  CM  ) 

5.008E-05  2.990E-05  2.281E-06  2.921E-05 


FREQ  WAVELENGTH  TOTAL  H20  C02+  OZONE  TRACE  N2  CONT  H20  CONT  MOL  SC 

1/CM  MICRONS  TRANS  TRANS  TRANS  TRANS  TRANS  TRANS  TRANS  TRANS 


710. 

14.085 

.1154 

.8227 

.1594 

.9981 

.9999 

1.0000 

.8818 

1.0000 

1.0000 

1.0000 

.0000 

720. 

13.889 

.2419 

.8949 

.3047 

.9979 

.9999 

1.0000 

.8890 

1. 0000 

1.0000 

1.0000 

.0000 

730. 

13.699 

.3603 

.8997 

.4474 

.9982 

.9999 

1.0000 

.8968 

1. 0000 

1.0000 

1.0000 

.0000 

740. 

13.514 

.4365 

.8732 

.5536 

.9986 

.9998 

1.0000 

.9043 

1.0000 

1.0000 

1.0000 

.0000 

750. 

13.333 

.5494 

.8837 

.6838 

.9989 

.9998 

1.0000 

.9103 

1.0000 

1.0000 

1.0000 

.0000 

760. 

13.158 

.6918 

.9198 

.8226 

.9992 

.9997 

1.0000 

.9154 

1.0000 

1.0000 

1.0000 

.0000 

770. 

12.987 

.7721 

.9232 

.9102 

.9994 

.9996 

1. 0000 

.9199 

1.0000 

1.0000 

1.0000 

.0000 

780. 

12.821 

.7944 

.9069 

.9487 

.9996 

.9995 

1.0000 

.9243 

1. 0000 

1.0000 

1. 0000 

.0000 

790. 

12.658 

.7919 

.8914 

.9577 

.9997 

.9994 

1.0000 

.9284 

1.0000 

1.0000 

1.0000 

.0000 

800. 

12.500 

.7987 

.8868 

.9670 

.9998 

.9994 

1.0000 

.9322 

1.0000 

1.0000 

1.0000 

.0000 
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810. 

12.346 

.8474 

.9252 

.9796 

.9999 

.9993 

1.0000 

.9357 

1.0000 

1 .0000 

1 .0000 

.0000 

41 

820. 

12.195 

.8914 

.9610 

.9886 

.9999 

.9992 

1.0000 

.9391 

1.0000 

1.0000 

1.0000 

.0000 

4: 

830. 

12.048 

.9064 

.9676 

.9948 

1.0000 

.9992 

1.0000 

.9425 

1 .0000 

1.0000 

1 .0000 

.0000 

4' 

840. 

11.905 

.9026 

.9568 

.9984 

1.0000 

.9993 

1.0000 

.9456 

1.0000 

1 .0000 

1.0000 

.0000 

4- 

850. 

11.765 

.8966 

.9474 

.9987 

1.0000 

.9993 

1.0000 

.9483 

1.0000 

1.0000 

1.0000 

.0000 

4' 

860. 

11.628 

.9091 

.9578 

.9989 

1.0000 

.9993 

1.0000 

.9509 

1.0000 

1.0000 

1.0000 

.0000 

4< 

870. 

11.494 

.9196 

.9663 

.9991 

1.0000 

.9994 

1.0000 

.9532 

1.0000 

1.0000 

1.0000 

.0000 

4 

880. 

11.364 

.9178 

.9622 

.9991 

1.0000 

.9995 

1.0000 

.9554 

1.0000 

1.0000 

.9999 

.0000 

4.' 

890. 

11.236 

.9241 

.9672 

.9985 

1.0000 

.9995 

1.0000 

.9575 

1.0000 

1.0000 

.9999 

.0000 

4: 

900. 

11.111 

.9337 

.9762 

.9974 

1.0000 

.9996 

1.0000 

.9594 

1.0000 

1.0000 

.9999 

.0000 

4 

910. 

10.989 

.9308 

.9729 

.9960 

1.0000 

.9994 

1.0000 

.9612 

1.0000 

1.0000 

1.0000 

.0000 

} 

920. 

10.870 

.9290 

.9721 

.9942 

1.0000 

.9983 

1.0000 

.9629 

1.0000 

1.0000 

1.0000 

.0000 

c 

930. 

10.753 

.9350 

.9807 

.9911 

1.0000 

.9974 

1.0000 

.9644 

1.0000 

1.0000 

1.0000 

.0000 

* 

940. 

10.638 

.9351 

.9823 

.9871 

1.0000 

.9985 

1.0000 

.9659 

1.0000 

1.0000 

1.0000 

.0000 

950. 

10.526 

.9315 

.9776 

.9863 

1.0000 

.9988 

1.0000 

.9672 

1.0000 

1.0000 

1.0000 

.0000 

960. 

10.417 

.9297 

.9745 

.9871 

.9999 

.9980 

1.0000 

.9685 

1.0000 

1.0000 

1.0000 

.0000 

970. 

10.309 

.9264 

.9718 

.9851 

.9997 

.9984 

1.0000 

.9696 

1.0000 

1.0000 

1.0000 

.0000 

980. 

10.204 

.9345 

.9774 

.9867 

.9989 

.9993 

1.0000 

.9707 

1.0000 

1.0000 

1.0000 

.0000 

990. 

10.101 

.9483 

.9855 

.9935 

.9972 

.9996 

1.0000 

.9716 

1.0000 

1.0000 

1.0000 

.0000 

1000. 

10.000 

.9454 

.9814 

.9978 

.9933 

.9994 

1.0000 

.9725 

1.0000 

1.0000 

1.0000 

.0000 

1010. 

9.901 

.9341 

.9765 

.9984 

.9851 

.9993 

1.0000 

.9733 

1.0000 

1.0000 

1.0000 

.0000 

1020. 

9.804 

.9209 

.9744 

.9967 

.9742 

.9992 

1. 0000 

.9740 

1.0000 

1.0000 

1.0000 

.0000 

1030. 

9.709 

.9131 

.9746 

.9930 

.9690 

.9991 

1.0000 

.9746 

1.0000 

1.0000 

1.0000 

.0000 

1040. 

9.615 

.9105 

.9775 

.9876 

.9683 

.9989 

1.0000 

.9751 

1.0000 

1.0000 

1.0000 

.0000 

1050. 

9.524 

.9021 

.9741 

.9835 

.9663 

.9989 

1.0000 

.9756 

1.0000 

1.0000 

1.0000 

.0000 

1060. 

9.434 

.9063 

.9673 

.9823 

.9784 

.9990 

1. 0000 

.9760 

1.0000 

1.0000 

1.0000 

.0000 

1070. 

9.346 

.9204 

.9684 

.9796 

.9950 

.9989 

1.0000 

.9762 

1.0000 

1.0000 

1.0000 

.0000 

1080. 

9.259 

.9276 

.9733 

.9791 

.9981 

.9989 

1.0000 

.9763 

1.0000 

1.0000 

1.0000 

.0000 

1090. 

9.174 

.9316 

.9682 

.9878 

.9986 

.9990 

1.0000 

.9764 

1.0000 

1.0000 

1.0000 

.0000 

1100. 

9.091 

.9248 

.9530 

.9960 

.9988 

.9991 

1.0000 

.9764 

1.0000 

1.0000 

1.0000 

.0000 

1110. 

9.009 

.9195 

.9451 

.9987 

.9988 

.9992 

1.0000 

.9761 

1.0000 

1.0000 

1.0000 

.0000 

1120. 

8.929 

.9217 

.9489 

.9975 

.9986 

.9992 

1.0000 

.9760 

1.0000 

1.0000 

1.0000 

.0000 

1130. 

8.850 

.9174 

.9482 

.9937 

.9986 

.9993 

1.0000 

.9757 

1.0000 

1.0000 

1.0000 

.0000 

1140. 

8.772 

.9026 

.9388 

.9875 

.9989 

.9994 

1.0000 

.9752 

1.0000 

1.0000 

1.0000 

.0000 

1150. 

8.696 

.8939 

.9355 

.9820 

.9992 

.9995 

1.0000 

.9744 

1.0000 

1.0000 

1.0000 

.0000 

1160. 

8.621 

.8855 

.9279 

.9814 

.9994 

.9995 

1.0000 

.9735 

1.0000 

1.0000 

1.0000 

.0000 

1170. 

8.547 

.8605 

.9022 

.9813 

.9996 

.9996 

1.0000 

.9727 

1.0000 

1.0000 

1.0000 

.0000 

1180. 

8.475 

.8420 

.8861 

.9788 

.9997 

.9997 

1.0000 

.9714 

1.0000 

1.0000 

1.0000 

.0000 

1190. 

8.403 

.8441 

.8898 

.9789 

.9998 

.9998 

1.0000 

.9694 

1.0000 

1.0000 

1.0000 

.0000 

1200. 

8.333 

.8376 

.8839 

.9801 

.9999 

.9999 

1.0000 

.9672 

1.0000 

1.0000 

1.0000 

.0000 

FREQ 

WAVELENGTH 

TOTAL  H20  C02+  OZONE 

TRACE 

N2  CONT  H20  CONT 

MOL  SC 

1/CM 

MICRONS  TRANS 

TRANS 

TRANS  TRANS 

TRANS 

TRANS 

TRANS  TRANS 

1210. 

8.264 

.7908 

.8410 

.9744 

1.0000 

.9999 

1. 0000 

.9652 

1.0000 

1.0000 

1.0000 

.0000 

1220. 

8.197 

.7556 

.8177 

.9613 

1.0000 

.9999 

1.0000 

.9614 

1 .0000 

1.0000 

1.0000 

.0000 

1230. 

8.130 

.7551 

.8393 

.9417 

1.0000 

1.0000 

1.0000 

.9555 

1 .0000 

1 .0000 

1.0000 

.0000 

1240. 

8.065 

.7083 

.8234 

.9096 

1.0000 

1.0000 

1.0000 

.9458 

1.0000 

1.0000 

1.0000 

.oooc 

1250. 

8.000 

.6067 

.7522 

.8619 

1.0000 

1.0000 

1.0000 

.9358 

1 .0000 

1 .0000 

1.0000 

.oooc 

1260. 

7.937 

.4598 

.6271 

.7929 

1.0000 

1.0000 

1.0000 

.9248 

1 .0000 

1 .0000 

1.0000 

.000( 

1270. 

7.874 

.3792 

.5632 

.7401 

1.0000 

1.0000 

1.0000 

.9097 

1 .0000 

1.0000 

1.0000 

.000' 

1280. 

7.813 

.3964 

.6048 

.7390 

1.0000 

1. 0000 

1.0000 

.8871 

1.0000 

1 .0000 

1.0000 

.000' 

C-19 


1290. 

7.752 

.3847 

.6414 

.7071 

1.0000 

1.0000 

1.0000 

.8483 

1.0000 

1.0000 

1.0000 

.0000 

113.5 

1300. 

7.692 

.3376 

.6203 

.6722 

1.0000 

1.0000 

1.0000 

.8099 

1.0000 

1.0000 

.9999 

.0000 

120.1 

310. 

7.634 

.2524 

.4311 

.7786 

1.0000 

1.0000 

1.0000 

.7519 

1.0000 

1.0000 

.9999 

.0000 

127. t 

1320. 

7.576 

.1723 

.2863 

.8761 

1.0000 

1.0000 

1.0000 

.6871 

1.0000 

1.0000 

.9999 

.0000 

135. S 

1330. 

7.519 

.1541 

.2840 

.8851 

1.0000 

.9997 

1.0000 

.6134 

1.0000 

1.0000 

.9999 

.0000 

144- 

1340. 

7.463 

.1092 

.2473 

.8598 

1.0000 

.9991 

1.0000 

.5139 

1.0000 

1.0000 

.9999 

.0000 

153.5 

1350. 

7.407 

.0745 

.2075 

.8509 

1.0000 

.9987 

1.0000 

.4224 

1.0000 

1.0000 

1.0000 

.0000 

162 

1360. 

7.353 

.0351 

.1216 

.8752 

1.0000 

.9987 

1.0000 

.3307 

1.0000 

1.0000 

1.0000 

.0000 

172. 

1370. 

7.299 

.0128 

.0594 

.9192 

1.0000 

.9986 

1.0000 

.2351 

1.0000 

1.0000 

1.0000 

.0000 

182 

1380. 

7.246 

.0073 

.0440 

.9550 

1.0000 

.9990 

1.0000 

.1729 

1.0000 

1.0000 

1.0000 

.0000 

192 

1390. 

7.194 

.0022 

.0188 

.9776 

1.0000 

.9997 

1.0000 

.1183 

1.0000 

1.0000 

1.0000 

.0000 

202 

1400. 

7.143 

.0010 

.0135 

.9887 

1.0000 

1.0000 

1.0000 

.0764 

1.0000 

1. 0000 

1.0000 

.0000 

211 

1410. 

7.092 

.0008 

.0169 

.9917 

1.0000 

1  0000 

1.0000 

.0471 

1. 0000 

1.0000 

1.0000 

.0000 

221 

1420. 

7.042 

.0002 

.0055 

.9910 

1.0000 

1.0000 

1.0000 

.0292 

1.0000 

1.0000 

1.0000 

.0000 

231 

1430. 

6.993 

.0000 

.0034 

.9861 

1.0000 

1.0000 

1.0000 

.0141 

1.0000 

1.0000 

1.0000 

.0000 

241 

1440. 

6.944 

.0000 

.0066 

.9765 

1.0000 

1.0000 

1.0000 

.0069 

1.0000 

1.0000 

1.0000 

.0000 

251 

1450. 

6.897 

.0000 

.0020 

.9711 

1.0000 

.9999 

1.0000 

.0036 

1. 0000 

1.0000 

1.0000 

.0000 

261 

1460. 

6.849 

.0000 

.0001 

.9658 

1.0000 

.9999 

1.0000 

.0020 

1.0000 

1.0000 

1.0000 

.0000 

271 

1470. 

6.803 

.0000 

.0001 

.9612 

1.0000 

.9999 

1.0000 

.0008 

1.0000 

1.0000 

1.0000 

.0000 

281 

1480. 

6.757 

.0000 

.0004 

.9584 

1.0000 

.9998 

1.0000 

.0002 

1.0000 

1.0000 

1.0000 

.0000 

291 

1490. 

6.711 

.0000 

.0000 

.9555 

1.0000 

.9998 

1.0000 

.0001 

1.0000 

1.0000 

1.0000 

.0000 

301 

1500. 

6.667 

.0000 

.0000 

.9505 

1.0000 

.9997 

1.0000 

.0000 

1.0000 

1.0000 

1.0000 

.0000 

311 

1510. 

6.623 

.0000 

.0000 

.9485 

1.0000 

.9996 

1.0000 

.0000 

1.0000 

1.0000 

1.0000 

.0000 

321 

1520. 

6.579 

.0000 

.0000 

.9385 

1.0000 

.9996 

1.0000 

.0000 

1.0000 

1.0000 

1.0000 

.0000 

33 

1530. 

6.536 

.0000 

.0000 

.9201 

1.0000 

.9995 

1.0000 

.0000 

1.0000 

1.0000 

1.0000 

.0000 

34 

1540. 

6.494 

.0000 

.0000 

.8934 

1.0000 

.9995 

1.0000 

.0000 

1.0000 

1.0000 

1.0000 

.0000 

35 

1550. 

6.452 

.0000 

.0000 

.8916 

1.0000 

.9995 

1.0000 

.0000 

1.0000 

1.0000 

1.0000 

.0000 

36 

1560. 

6.410 

.0000 

.0000 

.9044 

1.0000 

.9995 

1.0000 

.0000 

1.0000 

1.0000 

1.0000 

.0000 

37 

1570. 

6.369 

.0000 

.0000 

.9165 

1.0000 

.9995 

1.0000 

.0000 

1.0000 

1.0000 

1.0000 

.0000 

38 

1580. 

6.329 

.0000 

.0070 

.9227 

1.0000 

.9994 

1.0000 

.0001 

1.0000 

1.0000 

1.0000 

.0000 

39 

1590. 

6.289 

.0000 

.0443 

.9266 

1.0000 

.9992 

1.0000 

.0003 

1.0000 

1.0000 

1. 0000 

.0000 

4C 

1600. 

6.250 

.0000 

.0291 

.9249 

1.0000 

.9990 

1.0000 

.0007 

1.0000 

1. 0000 

1.0000 

.0000 

4! 

1610. 

6.211 

.0000 

.0018 

.9253 

1.0000 

.9987 

1.0000 

.0008 

1.0000 

1.0000 

1.0000 

.0000 

4 : 

1620. 

6.173 

.0000 

.0000 

.9289 

1.0000 

.9981 

1.0000 

.0003 

1.0000 

1. 0000 

1.0000 

.0000 

4 

1630. 

6.135 

.0000 

.0000 

.9349 

1.0000 

.9979 

1.0000 

.0001 

1.0000 

1.0000 

1.0000 

.0000 

4 

1640. 

6.098 

.0000 

.0000 

.9420 

1.0000 

.9984 

1.0000 

.0000 

1.0000 

1.0000 

1.0000 

.0000 

4 

1650. 

6.061 

.0000 

.0000 

.9497 

1.0000 

.9989 

1.0000 

.0000 

1.0000 

1.0000 

1.0000 

.0000 

4 

1660. 

6.024 

.0000 

.0000 

.9578 

1.0000 

.9993 

1.0000 

.0000 

1.0000 

1.0000 

1.0000 

.0000 

4 

1670. 

5.988 

.0000 

.0000 

.9666 

1.0000 

.9995 

1.0000 

.0000 

1.0000 

1.0000 

1.0000 

.0000 

4 

1680. 

5.952 

.0000 

.0000 

.9744 

1.0000 

.9996 

1.0000 

.0000 

1.0000 

1.0000 

1.0000 

.0000 

4 

1690. 

5.917 

.0000 

.0000 

.9802 

.9999 

.9995 

1.0000 

.0000 

1. 0000 

1.0000 

.9999 

.0000 

5' 

1700. 

5.882 

.0000 

.0000 

.9829 

.9998 

.9995 

1.0000 

.0000 

1.0000 

1.0000 

.9999 

.0000 

5 

FREQ  WAVELENGTH 

TOTAL  H20  C02+  OZONE 

TRACE 

N2  CONT  H20  CONT  MOL  SCAT 

1/CM 

MICRONS  TRANS 

TRANS 

TRANS  TRANS 

TRANS 

TRANS 

TRANS  TRANS 

TF 

1710. 

5.848 

.0000 

.0000 

.9850 

.9998 

.9994 

1.0000 

.0000 

1.0000 

1.0000 

.9999 

.0000 

1720. 

5.814 

.0000 

.0000 

.9881 

.9997 

.9994 

1.0000 

.0000 

1.0000 

1.0000 

.9999 

.0000 

1730. 

5.780 

.0000 

.0000 

.9942 

.9997 

.9994 

1.0000 

.0002 

1.0000 

1.0000 

.9999 

.0000 

1740. 

5.747 

.0000 

.0000 

.9985 

.9997 

.9993 

1.0000 

.0006 

1.0000 

1.0000 

1.0000 

.0000 

1750. 

5. 714 

.0000 

.0000 

.9993 

.9998 

.9994 

1.0000 

.0015 

1. 0000 

1.0000 

1.0000 

.0000 

1760. 

5.682 

.0000 

.0001 

.9997 

.9999 

.9995 

1.0000 

.0029 

1.0000 

1.0000 

1.0000 

.0000 

1770. 

5.650 

.0000 

.0002 

.9999 

.9999 

.9995 

1. 0000 

.0072 

1.0000 

1.0000 

1.0000 

.0000 

1780. 

5.618 

.0000 

.0005 

1.0000 

.9999 

.9996 

1.0000 

.0152 

1.0000 

1.0000 

1.0000 

.0000 

1790. 

5.587 

.0000 

.0010 

1.0000 

.9999 

.9996 

1.0000 

.0272 

1.0000 

1.0000 

1.0000 

.0000 

1800. 

5.556 

.0002 

.0037 

1.0000 

.9999 

.9996 

1.0000 

.0425 

1 .0000 

1.0000 

1.0000 

.0000 

1810. 

5.525 

.0021 

.0302 

1.0000 

.9999 

.9996 

1.0000 

.0700 

1.0000 

1.0000 

1.0000 

.0000 

1820. 

5.495 

.0041 

.0453 

.9999 

.9999 

.9996 

1.0000 

.0905 

1 .0000 

1.0000 

1. 0000 

.0000 

1830. 

5.464 

.0019 

.0140 

.9998 

.9999 

.9996 

1.0000 

.1382 

1.0000 

1.0000 

1.0000 

.0000 

C-20 


1840. 

5.435 

.0031 

.0183 

.9992 

1.0000 

.9995 

1 .0000 

.1692 

1.0000 

1.0000 

1.0000 

.0000 

1850. 

5.405 

.0166 

.0870 

.9978 

1.0000 

.9995 

1.0000 

.1912 

1.0000 

1.0000 

1.0000 

.0000 

1860. 

5.376 

.0315 

.1299 

.9962 

1.0000 

.9995 

1.0000 

.2438 

1.0000 

1.0000 

1.0000 

.0000 

1870. 

5.348 

.0446 

.1546 

.9941 

1.0000 

.9996 

1.0000 

.2904 

1.0000 

1.0000 

1.0000 

.0000 

1880. 

5.319 

.0779 

.2060 

.9906 

1.0000 

.9996 

1.0000 

.3817 

1.0000 

1.0000 

1.0000 

.0000 

1890. 

5.291 

.0847 

.2064 

.9834 

1.0000 

.9995 

1.0000 

.4176 

1.0000 

1.0000 

1.0000 

.0000 

1900. 

5.263 

.0963 

.2090 

.9699 

1.0000 

.9994 

1.0000 

.4752 

1.0000 

1.0000 

1.0000 

.0000 

1910. 

5.236 

.0808 

.1600 

.9560 

1.0000 

.9995 

1.0000 

.5286 

1.0000 

1.0000 

1.0000 

.0000 

1920. 

5.208 

.1019 

.1890 

.9545 

1.0000 

.9996 

1.0000 

.5653 

1.0000 

1.0000 

1.0000 

.0000 

1930. 

5.181 

.2030 

.3435 

.9678 

1.0000 

.9997 

1.0000 

.6109 

1.0000 

1.0000 

1.0000 

.0000 

1940. 

5.155 

.2254 

.3554 

.9839 

1.0000 

.9999 

1.0000 

.6446 

1.0000 

1.0000 

1.0000 

.0000 

1950. 

5.128 

-2515 

.3613 

.9907 

1.0000 

.9999 

1.0000 

.7027 

1.0000 

1.0000 

1.0000 

.0000 

1960. 

5.102 

.3383 

.4522 

.9913 

1. 0000 

1.0000 

1.0000 

.7547 

1.0000 

1.0000 

1.0000 

.0000 

1970. 

5.076 

.4528 

.5821 

.9931 

1.0000 

1.0000 

1.0000 

.7833 

1.0000 

1.0000 

1.0000 

.0000 

1980. 

5.051 

.5107 

.6200 

.9965 

1.0000 

1.0000 

1.0000 

.8267 

1.0000 

1.0000 

1.0000 

.0000 

1990. 

5.025 

.4587 

.5419 

.9981 

1.0000 

1.0000 

1.0000 

.8482 

1.0000 

1.0000 

1.0000 

.0000 

2000. 

5.000 

.5014 

.5768 

.9973 

1.0000 

1.0000 

1.0000 

.8717 

1.0000 

1.0000 

1.0000 

.0000 

2010. 

4.975 

.5452 

.6178 

.9947 

.9999 

1.0000 

1.0000 

.8872 

1.0000 

1.0000 

1.0000 

.0000 

2020. 

4.950 

.5693 

.6363 

.9903 

.9999 

1.0000 

1.0000 

.9036 

1.0000 

1.0000 

1.0000 

.0000 

2030. 

4.926 

.6425 

.7095 

.9805 

.9999 

1.0000 

1.0000 

.9238 

1.0000 

1.0000 

1.0000 

.0000 

2040. 

4.902 

.6749 

.7550 

.9580 

.9998 

1.0000 

1.0000 

.9333 

1.0000 

1.0000 

1.0000 

.0000 

2050. 

4.878 

.6870 

.7892 

.9201 

.9997 

1.0000 

1.0000 

.9464 

1.0000 

1.0000 

1.0000 

.0000 

2060. 

4.854 

.6653 

.7864 

.8862 

.9994 

1.0000 

1.0000 

.9552 

1.0000 

1.0000 

1.0000 

.0000 

2070. 

4.831 

.6607 

.7864 

.8751 

.9987 

1.0000 

1.0000 

.9613 

1.0000 

1.0000 

1.0000 

.0000 

2080. 

4.808 

.6968 

.8070 

.8950 

.9977 

1.0000 

.9998 

.9671 

1.0000 

1.0000 

1.0000 

.0000 

2090. 

4.785 

.7307 

.8176 

.9243 

.9966 

1.0000 

.9996 

.9705 

1.0000 

1.0000 

1.0000 

.0000 

2100. 

4.762 

.7691 

.8490 

.9330 

.9961 

1.0000 

.9993 

.9754 

1.0000 

1.0000 

1.0000 

.0000 

2110. 

4.739 

.7917 

.8723 

.9326 

.9959 

1.0000 

.9990 

.9782 

1.0000 

1.0000 

1.0000 

.0000 

2120. 

4.717 

.8064 

.8829 

.9369 

.9959 

1.0000 

.9983 

.9807 

1.0000 

1.0000 

1. 0000 

.0000 

2130. 

4.695 

.8181 

.8850 

.9451 

.9980 

1.0000 

.9974 

.9826 

1.0000 

1.0000 

1.0000 

.0000 

2140. 

4.673 

.8189 

.8717 

.9592 

.9995 

1.0000 

.9958 

.9839 

1.0000 

1.0000 

1.0000 

.0000 

2150. 

4.651 

.8233 

.8807 

.9555 

.9999 

1.0000 

.9931 

.9852 

1.0000 

1.0000 

1.0000 

.0000 

2160. 

4.630 

.8274 

.9094 

.9324 

.9999 

1.0000 

.9896 

.9861 

1.0000 

1.0000 

1.0000 

.0000 

2170. 

4.608 

.8111 

.9318 

.8953 

.9999 

1.0000 

.9851 

.9871 

1.0000 

1.0000 

1.0000 

.0000 

2180. 

4.587 

.7579 

.9401 

.8311 

.9999 

1. 0000 

.9821 

.9879 

1.0000 

1.0000 

1.0000 

.0000 

2190. 

4.566 

.6604 

.9436 

.7241 

.9999 

1.0000 

.9780 

.9885 

1.0000 

1.0000 

1.0000 

.0000 

2200. 

4.545 

.5397 

.9417 

.5949 

.9999 

1.0000 

.9743 

.9889 

1.0000 

1.0000 

1.0000 

.0000 

FREQ  WAVELENGTH 

TOTAL  H20  C02+  OZONE 

TRACE 

N2  CONT  H20  CONT 

MOL  S 

1/CM 

MICRONS  TRANS 

TRANS 

TRANS  TRANS 

TRANS 

TRANS 

TRANS  TRANS 

2210. 

4.525 

.4631 

.9348 

.5161 

.9999 

1.0000 

.9704 

.9893 

1.0000 

1.0000 

1.0000 

.oooc 

2220. 

4.505 

.4274 

.9426 

.4747 

.9999 

1.0000 

.9654 

.9896 

1.0000 

1.0000 

1.0000 

.oooc 

2230. 

4.484 

.3351 

.9518 

.3705 

.9999 

1.0000 

.9602 

.9898 

1.0000 

1.0000 

1.0000 

.000C 

2240. 

4.464 

.2420 

.9482 

.2699 

1.0000 

1.0000 

.9551 

.9900 

1.0000 

1.0000 

1.0000 

.000 

2250. 

4.444 

.1806 

.9438 

.2032 

1.0000 

1.0000 

.9507 

.9902 

1.0000 

1.0000 

1.0000 

.000 

2260. 

4.425 

.1034 

.9506 

.1161 

1.0000 

1.0000 

.9465 

.9904 

1.0000 

1.0000 

1.0000 

.ooc 

2270. 

4.405 

.0578 

.9606 

.0644 

1.0000 

1.0000 

.9434 

.9906 

1.0000 

1.0000 

1.0000 

,00( 

2280. 

4.386 

.0280 

.9648 

.0312 

1.0000 

1.0000 

.9400 

.9908 

1.0000 

1.0000 

1.0000 

.00< 

2290. 

4.367 

.0045 

.9689 

.0050 

1.0000 

1.0000 

.9355 

.9910 

1.0000 

1.0000 

1.0000 

.001 

2300. 

4.348 

.0001 

.9750 

.0001 

1.0000 

1.0000 

.9294 

.9912 

1.0000 

1.0000 

1.0000 

.00 

2310. 

4.329 

.0000 

.9799 

.0000 

1.0000 

1.0000 

.9121 

.9913 

1. 0000 

1.0000 

1.0000 

.00 

2320. 

4.310 

.0000 

.9826 

.0000 

1.0000 

1.0000 

.8900 

.9915 

1.0000 

1.0000 

1.0000 

.00 

2330. 

4.292 

.0000 

.9853 

.0000 

1.0000 

1.0000 

.8785 

.9916 

1.0000 

1.0000 

1.0000 

.oc 

2340. 

4.274 

.0000 

.9891 

.0000 

1.0000 

1.0000 

.8907 

.9917 

1.0000 

1.0000 

1.0000 

.0( 

2350. 

4.255 

.0000 

.9920 

.0000 

1.0000 

1.0000 

.9100 

.9918 

1.0000 

1.0000 

1.0000 

,0C 

2360. 

4.237 

.0000 

.9934 

.0000 

1.0000 

1 .0000 

.9149 

.9919 

1.0000 

1.0000 

1.0000 

.0' 

2370. 

4.219 

.0000 

.9938 

.0000 

1.0000 

1.0000 

.9178 

.9919 

1.0000 

1.0000 

1.0000 

.0' 

2380. 

4.202 

.0002 

.9943 

.0002 

1.0000 

1.0000 

.9185 

.9920 

1.0000 

1.0000 

1.0000 

.0 

C-21 


2390. 

4.184 

.2735 

.9951 

.3018 

1.0000 

1.0000 

.9178 

.9921 

1.0000 

1. 0000 

1.0000 

.0000 

1002 

2400. 

4.167 

.7492 

.9955 

.8272 

1.0000 

1.0000 

.9170 

.9921 

1.0000 

1.0000 

1.0000 

.0000 

1005 

2410. 

4.149 

.8077 

.9961 

.8885 

1.0000 

1.0000 

.9199 

.9922 

1.0000 

1.0000 

1.0000 

.0000 

1007. 

420. 

4.132 

.8413 

.9964 

.9201 

1.0000 

1.0000 

.9248 

.9922 

1.0000 

1.0000 

1.0000 

.0000 

1008 

2430. 

4.115 

.8613 

.9966 

.9368 

1.0000 

1.0000 

.9298 

.9922 

1.0000 

1.0000 

1.0000 

.0000 

1010 

2440. 

4.098 

.8758 

.9974 

.9456 

1.0000 

1.0000 

.9359 

.9923 

1.0000 

1.0000 

1.0000 

.0000 

1011 

2450. 

4.082 

.8921 

.9981 

.9552 

1.0000 

1.0000 

.9431 

.9923 

1.0000 

1.0000 

1.0000 

.0000 

1012. 

2460. 

4.065 

.9089 

.9977 

.9649 

1.0000 

1.0000 

.9514 

.9923 

1.0000 

1.0000 

1.0000 

.0000 

1013 

2470. 

4.049 

.9196 

.9975 

.9690 

1.0000 

1.0000 

.9587 

.9924 

1.0000 

1.0000 

1.0000 

.0000 

1014 

2480. 

4.032 

.9309 

.9974 
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performance  of  3-  to  5-micron  and  8-  to  14-micron  FLIR  systems  in  typical  submarine  periscope-imaging  environments.  This 
report  evaluates  the  performance  of  each  FLIR  system  based  on  atmospheric  transmittance  measurements  in  both  bands  and 
Minimum  Resolvable  Temperature  (MRT)  tests  in  two  extreme  weather  environments  (low  and  high  precipitable  water 
content). 
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